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A  hundred  years  ago  the  jonng  American  republic 
bought  from  the  French  government  that  great  tract 
of  land  of  which  the  little  frontier  city  of  Nouvelle 
OrieanB  was  the  chief  settlement.  It  is  a  happy  chance 
that  brings  ns  together  on  the  centennial  annlTersary 
of  the  Lonisiana  Purchase  in  this  metropolie  of  the 
south. 

One  hundred  years — a  email  space  of  time  in  the 
world's  history,  and  yet  what  events  have  been  crowded 
into  this  little  period !  A  hundred  years  ago  the  country 
west  of  the  Mississippi  was  a  wilderness.  To-day  we 
meet,  a  national  body,  the  majority,  perhaps,  of  our 
members  coming  from  what  was  then  forest  and  prairie, 
inhabited  only  by  savage  and  wild  beast.  And  the  young 
democracy,  then  all  but  unknown  to  the  powerful  em- 
pires of  the  east,  has  become  the  dominating  factor  in 
the  markets  of  the  civilized  world. 

In  this  amazing  growth  and  expansion,  in  this  tre- 
mendous accumulation  of  wealth  and  strength  and 
power,  it  was  scarcely  to  be  expected  that  our  contribu- 
tions to  science  would  keep  pace  with  those  of  the  Old 
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World,  where  accumulated  wealth,  settled  conditions  and 
well  equipped  institutions  of  learniog  naturallj  tempt 
the  studious  and  contemplative  mind  to  problems  of 
science  and  research.  And  yet,  how  many  of  the  great 
discoveries  and  inventions  of  the  century  have  come 
from  this  new  cotmtry !  In  onr  own  branch  of  learning 
the  record  is  one  of  which  we  may  well  be  proud.  The 
discovery  of  anffisthesia,  the  demonstration  by  Holmes  of 
the  contagiousness  of  puerperal  infection,  the  studies 
by  the  students  of  Louis  on  typhoid  fever,  the  accom- 
plishments of  Bigelow  and  Sims  and  McDowell  and, 
lastly,  the  noble  work  of  Keed,  Lazear,  Carroll  and  Agra- 
monte  in  Cuba  and  of  thoee  who  have  demonstrated  to 
the  world  the  practical  value  of  their  great  discoveries — 
these  are  but  a  few  examples  of  an  honorable  record. 

And  during  this  period  what  a  change  has  come  over 
the  condition  of  medical  education  in  this  country! 
One  hundred  years  ago  there  were  three  schools  of 
medicine  in  America:  the  Department  of  Medicine  of 
the  College  of  Philadelphia,  the  first  school  of  medicine 
in  the  United  States;  the  Medical  School  of  Harvard 
College,  and  the  Dartmouth  Medical  School  of  Hanover, 
N.  H.    TonSay  there  are  over  one  hundred  and  fifty. 

One  hundred  years  ago  only  the  most  favored  and 
fortunate  were  able  to  receive  anything  like  a  systematic 
medical  training.  Not  that  there  were  not  educated 
physicians  in  America.  There  were  in  Carolina  and 
New  England,  in  New  York  and  Virginia  and  Pennsyl- 
vania men  who  had  profited  by  the  inspiration  and 
opportunities  offered  in  the  beet  schools  of  Europe. 
Many  a  young  man,  however,  was  obliged  to  begin 
his  studies  by  "reading  medicine"  in  the  office  of  some 
older  practitioner.  His  theoretical  knowledge  was 
gained  from  a  few  books,  hia  main  instruction  came 
through  the  practical  observation  of  disease,  gained  by 
assisting  at  the  operations  and  visits  of  his  preceptor. 

In  some  of  our  early  medical  schools  the  requirements 
were,  however,  such  as  may  well  surprise  those  of  us 
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wlio  consider  the  fact  that  within  Siteeji  yean  medical 
schools  in  thie  country  were  giving  a  degree  of  doctor 
of  medicine  for  one  year's  study.  "Although,"  says 
Thatcher  in  1828  (American  Med.  Biography,  80, 
Boston,  1828)  "there  is  no  uniform  standard  of  attain- 
ment established  in  order  for  graduation,  in  most  of 
our  schools  it  is  required  that  before  a  student  can  be 
admitted  to  an  examination  for  a  degree  he  must  have 
attained  to  the  age  of  31,  have  studied  three  years  with 
some  regular  physician,  attended  tvo  full  courses  of 
lectures  on  the  different  branches  of  medicine,  and,  if 
he  has  not  enjoyed  the  advantages  of  a  college  education, 
he  must  furnish  satisfactory  evidence  of  having  made 
respectable  classical  attainments,  and  particularly  that 
he  has  acquired  a  competent  knowledge  of  the  Latin  and 
Greek  languages,  has  studied  mathematics,  natural  and 
experimental  philosophy,  geography  and  belles  lettres. 
In  several  of  our  schools  it  is  required  that  he  shall  have 
attended  the  clinical  practice  of  some  infirmary  for  a 
specified  term.  It  is  also  required  that  before  he  can 
receive  his  degree  he  must  paae  a  close  examination  in 
the  different  branches  of  medicine  and  write  and  defend 
a  thesis  on  some  medical  subject." 

The  first  schools  of  medicine  were,  for  the  most  part, 
founded  in  connection  with  hospitals,  and  the  actual 
study  and  observation  of  the  patient  was  an  important 
part  of  the  student's  curriculum.  The  multiplication  of 
medical  schools,  however,  proceeded  with  great  rapidity. 
The  number  of  students  in  some  of  these  institutions 
was  so  great  as  to  preclude  the  possibility  that  each 
individual  should  have  sufBcient  practical  experience 
from  the  amount  of  clinical  material  at  hand,  while  in 
other  instances  schools  giving  the  degree  of  doctor  of 
medicine  were  established  entirely  independently  of  hos- 
pitals or  infirmaries.  Ten  years  ago  the  requirements 
for  admiseion  to  many  of  these  schools  were  aImo=it  nil. 
It  was  not  uncommon  to  hear  that  this  or  thnt  good 
fellow  whom  one  might  have  known  bat  a  day  before 
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as  the  driyer  of  a  horse  car,  had  taken  bis  degree  in 
medicine.  On  invefltigation  it  might  be  foiind  that  for 
the  past  one  or  two  jean  he  had  been  attending  evening 
clasBes,  and  at  the  end  of  this  period  had  stepped  from 
the  platform  of  his  car  to  the  bedside  of  the  patient 
with  a  degree  attesting  that  he  v&e  a  competent  prac- 
titioner of   medicine. 

Within  thirteen  years  I  remember  to  have  heard  a 
coUeague  relate  with  pride  that  he  had  jnat  accomplished 
in  one  year  his  whole  course  in  medicine  at  a  uniTersity 
with  an  old  and  honorable  name,  practically  without 
clinical  advantages.  This  is,  to  say  no  more,  far  from 
the  ideals  of  our  ancestors. 

In  the  last  few  years,  however,  great  changes  have 
come  into  our  methods  of  teaching.  Pour  years'  actual 
work  in  a  medical  Institution  are  everywhere  required. 
In  our  better  schools  anatomy,  physiology,  pathological 
anatomy,  pharmacology  are  no  longer  taught  as  they 
used  to  be,  by  lectures  to  an  untrained  body  of  men. 
In  many  instances  the  student  begins  his  medical  studies 
with  a  training  which  has  already  taught  him  to  think 
and  investigate  for  himself ;  and  our  duty  as  teachers  is 
coming  to  be  rather  that  of  guides  and  leaders  than  of 
simple  lecturers. 

The  teacher  to-day  most  be  a  student  and  investigator 
in  hia  own  line.  The  time  is  passing  when  the  professor 
of  anatomy  or  physiology  can  be  a  practitioner  of  medi- 
cine. His  whole  time  must  now  be  given  to  his  studies 
and  his  teaching,  and  his  immediate  duties  are  not  so 
much  to  lay  facts  before  his  students  as  to  show  the 
student  how  to  find  them  out  for  himself. 

And  so  it  is  in  all  these  branches.  The  student  in  the 
laboratory  sees,  acta,  controls,  verifies.  While  of  old 
he  was  expected  and  required  to  believe  what  was  said 
to  him,  he  is  to-day  taught  rather  to  doubt  that  for 
which  he  can  not  obtain  proof.  And  in  like  manner 
throughout  the  greater  part  of  the  course  the  didactic 
lecture  is  passing — such  matters  the  student  can  read — ■ 
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and  is  being  replaced  by  practical  anatomical,  physiolog' 
ical,  pathological,  pharmacological,  experiment  and  expe- 
rience. The  same  methods  have  come  into  the  teaching 
of  physical  diagnosis  in  its  restricted  sense,  as  well  as  of 
minor  surgery — lectures  and  demonstrations  have  largely 
given  way  to  practical  experience  in  small  sections.  In 
some  of  our  schools  the  teaching  in  these  branches  com- 
pares with  the  best  that  can  be  found  in  the  world. 

But  when  we  arrive  at  the  last  stage,  the  study  of 
pathological  physiology  in  the  individual,  the  observation 
and  care  and  treatment  of  the  patient,  we  find,  strangely 
enough,  that  the  advances  which  have  been  made  in  our 
methods  of  instruction  have  not  kept  pace  with  those  in 
the  other  branches.  If  there  be  one  opportunity  in  the 
course  of  the  study  of  medicinewhich  it  would  seem  most 
necessary  for  ua  to  provide  for  our  students,  it  should  be 
the  privilege  of  watching  and  studying  at  the  bedside 
those  diseases  which  they  are  most  likely  to  meet  with  in 
practice.  It  was  the  first  necessity  recognized  by  our 
ancestors;  it  is  the  first  necessity  that  would  be  appre- 
ciated by  any  non-medical  man;  and  yet  I  believe  that 
any  one  who  investigates  the  matter  will  realize  that 
it  is  one  of  the  weakest  points  to-day  in  our  American 
system  of  medical  education. 

What  actual  clinical  experience  does  the  average 
medical  school  of  this  country  offer? 

The  clinical  instruction  ofi^cred  in  most  of  the  better 
schools  in  this  country  consists  in : 

1.  Eiercises  in  physical  diagnosis  proper,  which  may 
include  good  practical  work  in  small  sections,  but  which 
commonly  consist  more  of  lectures  and  demonstrations 
than  practice  and  experience, 

S.  Clinical  lectures  in  which  but  few,  if  any,  of  the 
class  approach  the  patient. 

3.  Ward  visits  which  are  too  often  infrequent, 

4.  Exercises  in  which  students  report  individually  on 
cases  which  have  been  assigned  to  them  for  study. 

The  requirement  of  a  continuous  service  of  students 
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as  assistants  in  hospital  wards  is  almost  unknown  in 
this  country. 

The  student  who  has  graduated  from  such  a  school 
may,  and  often  does,  leave  the  institution  with  a  fairly 
good  training  in  methods  of  purely  physical  diagnosu. 
But  how  few  of  us  in  this  room  at  the  time  we  left  the 
medical  school,  had  ever  followed  a  case  of  typhoid  fever, 
pneumonia,  measles  or  scarlet  fever  from  beginning  to 
end.  And  yet  there  is  but  one  way  by  which  one  can 
learn  to  recognize  and  treat  these  diseases — and  that  U 
by  bedside  experience.  Clinics,  occasional  visits,  books 
and  lectures,  these  weigh  but  little  in  the  balance.  If,  as 
would  seem  to  be  the  case,  the  medical  records  of  our 
late  war  with  Spain  reveal  a  strange  lack  of  familiarity 
on  the  part  of  many  physiciaOB  with  such  important  dis- 
eases as  malarial  and  typhoid  fevers,  this  is  due  largely 
to  the  failure  of  our  medical  schools  to  offer  them  the 
necessary  bedside  experience  in  the  course  of  their  early 
training. 

And  again,  how  few  of  us  as  students  ever  had 
brought  practically  before  us  the  vital  questions  of  when 
and  how  to  administer  stimulants  in  acute  infectious 
diseases;  whether,  in  any  given  emergency,  those  drugs 
should  be  given  which  raise  or  depress  the  blood  pres- 
sure. But  these  are  matters  which  may  mean  the  life 
or  death  of  the  patient,  and  it  is  a  sad  fact  that  nothing 
is  more  common  than  the  administration  of  nitro- 
glycerin Lu  conditions  of  profound  vasomotor  collapse 
by  conscientious  men  who  have  missed  in  their  education 
just  that  which  early  and  well-directed  clinical  observa- 
tion and  experience  might  have  brought  tliem.  This 
defect  in  our  medical  teaching  is  further  emphasized 
when  we  compare  the  cmriculiun  in  most  of  our  schools 
with  that  which  is  required  in  England  and  France.  In 
London  and  Edinburgh,  for  instance,  schools  require  of 
a  student  at  least  six  months'  service  as  a  clinical 
clerk  in  the  medical  wards  and  a  similar  length 
of  time  as  a  dresser  in  the  surgical  departm^  of  the 
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hospital.  In  Paris  the  stadent  is  required  to  give  hia 
vhole  momiiig  to  vard  work  of  thia  nature  for  two 
yeara-— one  year  in  medicine,  one  in  surgery. 

That  it  is  desirable  that  we  in  America  should  offer 
in  oar  echooU  and  require  for  our  license  to  practice 
an  amount  of  practical  experience  equal  to  that  required 
in  Europe  is  obrions. 

Of  the  necessity  for  such  requirements  if  we  wish 
to  keep  pace  with  the  progreae  of  the  world  and 
properly  educate  our  medical  men  there  can  be  no 
question. 

Of  their  practicability  there  can  also  be  no  doubt  when 
we  consider  that  such  methods  have  been  in  force  for 
many  years  in  a  country  where  individual  liberties  are 
as  jealously  guarded  as  they  are  in  England. 

Why  is  it,  then,  that  so  serious  a  defect  exists  ? 

The  reasons  are  various  and  not  altogether  simple. 
The  more  important  would  seem  to  be : 

1.  The  absence  of  state  or  national  laws  requiring 
such  work. 

2.  The  multiplicity  of  medical  schools  and  the  exist- 
ence of  many  such  institutions  unconnected  with  hos- 
pitals of  sufficient  siz$  to  fiunish  material  for  the  in- 
struction of  the  students. 

3.  A  wide-spread  prejudice  existing  in  many  hospitals 
against  the  admission  of  students  to  the  wards  and 
against  the  use  of  patients  in  general  for  purposes  of 
instruction. 

1.  The  first  of  these  reasons  is,  of  course,  the  most 
important.  Until  the  states  require  such  experience 
for  a  license  to  practice  there  will  always  be  schools 
which  will  give  a  degree  for  less  work.  It  is  for  us  indi- 
vidually as  physicians  and  collectively  as  we  are  asso- 
ciated in  teaching  bodies  to  striye  to  raise  the  standard 
and  to  hasten  the  day  when  such  requirements  are  put  in 
force. 

2.  It  is  the  absence  of  these  requirements  which  is,  in 
great  part,  responsible  for  the  multiplicity  and  inferior 
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qnality  of  some  of  our  medical  echoola.  With  proper 
state  regulations  inatitutionB  unable  to  oSer  the  requisite 
amount  of  bedside  experience  would  of  necessity  go  out 
of  existence.  The  hospital  is  the  most  important  part 
of  a  school  of  medicine,  and  that  school  which  does 
not  own  or,  to  some  extent,  control  a  hospital  snfficientl; 
large  to  famish  practical  experience  for  its  students 
is  not  only  incomplete,  it  is  a  pernicious  and  dangerous 
institution.  It  is  greatly  to  be  hoped  that  state  or 
national  laws,  ae  well  as  the  force  of  enlightened  pnblic 
opinion,  may  soon  remedy  the  evils  caused  by  the  exist- 
ence of  such  establishments. 

3.  As  a  matter  of  fact,  however,  most  even  of  our 
larger  and  better  supplied  institutions  do  not,  as  they 
should,  own  or  wholly  control  the  hospitals  on  which 
they  depend  for  clinical  material,  and  the  vague  fear 
that  the  admission  of  students  to  the  wards  may  prove 
prejudicial  to  the  interests  of  patients  or  institution  de- 
prives thrae  schools  of  an  enormous  amount  of  valuable 
material.  That  this  fear  is  wholly  without  foundation 
is  a  fact  which  is  clear  enough  to  any  one  who  has  had 
experience  with  active  ward  teaching.  But  there  is 
another  side  of  the  question,  to  which  attention  has 
recently  been  called  by  Dr.  Osier,*  which  is  of  very  great 
importance  to  the  hospitals  themselves.  The  duties  of 
the  house  physician  with  the  recent  advances  in  methods 
of  precision  in  diagnosis  and  study  of  disease  in  ward 
and  laboratory,  have  in  latter  years  increased  to  a  degree 
that  demands  outside  assistance  if  the  patient  is  to  be 
properly  studied,  properly  watched,  properly  treated. 
Much  of  this  work  can  be  done  better  by  advanced 
students  than  by  any  other  class  of  assistants.  To  as- 
sign three  or  four  advanced  students  as  clinical  clerks 
to  a  ward  of  twenty-five  or  thirty  patients,  letting  each 
student  be  responsible  for  the  history,  the  examination 
of  the  secretions,  the  general  observation  of  four  or  five 
patients,  under  the  control  of  the  ward  physician,  is  to 

•  Med.  Kcw*.  N.  T..  leOS.   Imll.  4S. 
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give  the  physician  invaluable  assistance  in  the  keeping 
of  records,  in  accuracy  of  obaerration,  in  the  detection 
of  many  points  in  the  progress  of  the  disease, 
points  which  may  be,  and  often  are,  of  vital  importance 
to  the  patient.  The  admiasion  of  students  to  the  wards 
of  hospitals  in  this  capacity  is  not  only  withont  harm 
to  the  patient  but  is  of  the  greatest  practical  value. 
That  the  careful  study  of  each  case  resulting  from  such 
a  system  is,  moreover,  without  annoyance  to  the  patient 
I  can  testify  from  my  experience  of  the  past  thirteen 
years  in  Professor  Osier's  wards,  in  which  I  have  seen 
the  direct  transition  from  one  system  to  another.  To 
the  student  this  experience  is  invaluable,  and  it  seems 
to  me  to  be  absolutely  necessary,  if  the  degree  of  doctor 
of  medicine  is  supposed  to  represent  a  qualification  for 
practice. 

Such  experience,  however,  is  of  limited  value  unless 
it  be  associated  with  frequent  and  careful  ward  visits 
from  the  instructor.  And  these  visits  make  considerable 
demands  on  his  time.  Teaching,  diiection  of  the  re- 
search work  of  the  department,  the  study  of  the  material 
afforded  by  the  dinic,  these  should  be  the  main  duties 
of  the  professor  of  medicine — duties  incompatible  with 
other  than  a  purely  consulting  practice.  To  make  this 
possible  our  universities  must  recognize  the  fact  that 
the  professorship  of  medicine,  as  well  as  the  professor- 
ship of  anatomy,  should  be  properly  endowed.  Only 
by  the  adoption  of  some  such  aj^tem  as  this  can  we  hope 
to  bring  our  instruction  in  the  practice  of  medicine  to 
the  level  of  that  which  is  given  in  Europe. 

For  proper  ward  teaching  the  clinic  must  be  so 
organized  that  the  professor  shall  have  several  regularly 
appointed  assistants,  who  shall  take  part  in  the  investiga- 
tion and  instruction  going  on  in  the  department.  This 
is  desirable,  not  only  for  the  instruction  of  the  students, 
but  for  the  education  of  teachers.  If  we  are  to  approach 
the  infinite  number  of  problems  in  pathological  physi- 
ology which  come  before  us  every  day  in  the  observation 
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of  disease  in  anything  like  the  maimer  in  which  sncb 
problems  in  normal  physiology  are  studied  in  the  labora- 
tory, we  must  have  a  regular  staff  of  assistants.  No  lab- 
oratory of  physiology,  for  instance,  could  accomplish 
scientific  work  if  the  entire  staff  consisted  of  the  profes- 
sor and  a  number  of  young  internes  appointed  annually 
from  the  graduating  class.  It  is  only  through  the  oppor- 
tunities offered  by  such  poeitiims  that  younger  men  are 
^labled  to  acquire  that  experience  which  fits  them  for 
the  task  of  teaching. 

The  problems  inrolved  in  the  study  and  teaching  of 
clinical  medicine  differ  in  no  essential  from  those  con- 
nected with  the  study  and  teaching  of  physiology,  and 
until  we  recognize  this  fact  and  meet  it  squarely  our 
clinics  will  remain  unproductive  and  our  teaching  in- 
adequate. 

The  most  serious  impediment  in  the  way  of  advance  in 
our  methods  of  clinical  study  and  teaching  is  the  wide- 
spread institution  of  rotating  services  in  our  hospitals. 
In  no  service  where  the  head  of  the  department  changes 
every  three  or  four  months  can  really  valuable  investiga- 
tion be  accomplished.  And  the  best  instruction  can 
not  be  given  to  students  in  wards  presided  over  only  by  a 
visiting  physician  and  young,  annually  appointed,  as- 
sistants. A  permanent  service,  even  though  it  be  small, 
and  a  fixed  staff  of  assistants  offer  incalculably  greater 
advantages  for  study  and  research  and  teaching. 

It  is,  of  course,  evident  that  instruction  of  this  sort 
in  larger  schools  can  not  be  given  in  one  clinic  or  by 
one  man.  The  day  must  come  when  every  well  equipped 
hospital  shall  be  at  the  same  time  a  laboratory  for  the 
study  and  teaching  of  clinical  medicine,  offering  the 
clinical  advantages  required  by  the  central  universilrr 
or  by  state  regulation.  Every  physician  or  surgeon 
holding  an  appointment  at  a  large  hospital  or  out-patient 
department  should  be  encouraged  to  teach. 

The  hospital  will  gain  by  the  supply  of  the  best 
trained  assistants  and  by  the  education  of  the  staff,  for 
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there  is  no  training  bo  good  aa  tli&t  of  teaching,  and 
there  are  no  such  spurs  to  work  and  progress  aa  the 
qnestiims  and  siiggeetiona  of  the  enthusiastic  student. 

The  student  Till  gain,  in  a  few  months,  experience 
which  it  might  require  years  to  accumulate  after  gradua- 
tion, and  he  will  acquire  that  experience,  as  I  have  aai^ 
elsewhere,  at  a  time  when  he  is  free  from  the  prejudices 
and  preconceived  ideas  which  are  sure  to  obscure  the 
judgment  of  the  man  who  has  gained  Ma  medical  eiperi- 
ence  second  hand  from  books  or  lectures. 

The  general  public  will  gain  the  simple  protection 
which  any  civilized  government  owes  its  citizens. 

In  this  very  city  liere  are  opportunities  such  as  exist 
in  scarcely  any  other  community  of  this  country  for  the 
realization  of  our  ideals  in  medical  instruction — a  city 
of  over  300,000  inhabitants,  a  fine  old  hospital  of  nearly 
900  beds,  a  single  school  connected  with  a  university  of 
honorable  past  and  most  promising  future.  Tulane  Uni- 
versity has  been  a  leader  in  this  branch  of  medical  edu- 
cation, but  it  can  do  more.  The  university  can  still  offer 
to  the  hospital  and  the  hospital  to  the  university  that 
which  might  make  New  Orleans  the  model  for  the  rest 
of  the  country. 


THE  BOY'S  VENEREAL  PERIL. 


I.   INTBODCOTORT. 

Many  important  books  have  been  written  and  many 
valuable  papers  contributed  to  medical  jonmals  on  the 
dangers  of  venereal  diBeaees.     All  ahow  that  venereal 

diseases  are  more  perilous  to  the  individual,  the  family 
and  the  State  than  are  all  other  ailments  combined. 

Study  and  effort  directed  to  their  abatement  lead  to 
the  inevitable  conclusion  that  venereal  diseases  are  due 
essentially  to  prostitution,  clandestine  and  public.  The 
knowledge  that  venereal  diseases  are  due  mainly  to  pros- 
titution does  not,  however,  reveal  the  means  of  ciu-ing 
the  evil :  1,  Because  all  efforts  to  reduce  public  prosti- 
tution have  proven,  and  are  always  likely  to  prove, 
futile;  3,  because  clandestine  prostitution  is  necessarily 
beyond  all  efforts  to  limit  its  still  greater  power  for  evil. 

The  principal  cause  for  the  physical  and  moral  wrecks 
produced  by  prostitution  lies  in  ignorance.  The  same 
ignorance  misleads  many  of  the  victims  of  prostitution 
to  regard  lightly  the  ailments  thereby  acquired. 

The  need  for  public  enlightenment  being  manifest, 
many  earnest  men,  I  among  them,  have  advocated  lec- 
tures to  the  people  on  these  subjects.  More  mature 
thought  has,  however,  brought  the  conclusion  that  such 
lectures  will  often  fall  short  of  their  purpose,  principally 
because,  to  be  effective,  instruction  must  be  given  at  the 
opportune  moment.  A  state  of  receptivity  dependent 
on  a  condition  so  individual  as  mental,  physical  and  ses- 
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ual  puberty,  in  any  BBsemblage,  necessarily  forms  as 
rarying  a  factor  as  there  are  people  present. 

Obviously  the  effective  teaching  of  these  matters  can 
be  done  only  in  private.  It  would  seem  at  first  glance 
that  this  is  the  father's  duty.  But  some,  indeed  many 
men  are  so  far  removed  psychologically  from  those  near- 
est them  that  they  could  never  successfully  undertake 
this  delicate  task.  Such  men  must  relegate  the  duty  to 
the  physician,  the  teacher  or  the  clergyman. 

Among  teachers  and  clergymen  many  have  vague, 
and  often  gravely  erroneous,  ideas  on  these  subjects. 
Indeed,  a  majority  of  them  has  not  received  even  rudi- 
mentary education  on  the  structure  and  functions  of 
the  genito-urinary  organs.  They  consequently  have  no 
knowledge  whatever  of  the  diseases  due  mainly  to  misuse 
of  the  genesic  function. 

If,  for  the  reasons  given,  the  father,  clergyman  or 
teacher  is  disqualified  from  imparting  the  necessary 
warnings,  it  may  be  well  to  direct  the  youth  to  study  the 
third,  fourth  and  fifth  divisions  of  this  paper. 

U.   THE   DANOEDS   OF   TENEBEAL   DISEASES. 

In  occasional  contributions  to  our  medical  journals 
one  eminent  man  or  another  asserts  that  the  exercise 
of  the  sexual  act  is  unnecessary  for  the  preservation  of 
health.  As  far  as  I  know  this  has  not  been  refuted. 
One  reason  for  this  silence  may  be,  and  probably  is,  that 
such  refutation  would  be  more  likely  to  be  read  than 
were  the  articles  contested.  They  would,  as  all  such 
things  do,  fall  into  the  hands  for  which  they  are  least 
intended  and  be  perverted  to  serve  as  scientific  endorse- 
ment for  libertinage  and  profligacy. 

Wiser  and  deeper  students  may,  in  the  course  of  time, 
establish  whether  illicit  relations  between  the  sexes  is 
ever  a  vital  necessity.  For  the  present  it  suffices  to  say 
that  young  men  are  everywhere  beset  by  temptations  and 
induced  by  the  spirit  of  evil,  by  the  jests  of  their  com- 
panions and  by  the  solicitations  of  mainly  clandestine 
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offenders  to  seek  Bexual  gratification,  the  desire  for 
which  ia  thus  awakened. 

The  present  purpose  would  not  be  advanced  by  a  dis- 
cuseion  of  the  need  of  eexual  gratification  for  the  main- 
tenance of  health.  Moreover,  the  subject  seems  too  in- 
dividual for  generalization,  and,  therefore,  not  capable 
of  wide  application. 

So  much,  however,  experience  shows,  that  no  matter 
what  volumes  may  be  written  on  the  wisdom  of  male  sex- 
ual purity,  whatever  the  endeavors  of  moralists,  there 
will  be,  aa  there  always  has  been,  a  vast  majority  who 
disregard  precepts  which  oppose  their  desires.  In  con- 
sequence there  is,  as  there  always  has  been  and  will  be, 
SD  overpowering  multitude  of  men  who  acquire  venereal 
diseases  to  the  detriment  of  themselves,  their  families 
and  the  State. 

To  what  extent  this  detriment  goes  is  incalculable,  as 
statistics  on  the  subject  can  not  be  reliable.  It  will  suf- 
fice here  to  note  that  conservative  authors  estimate  that 
one-eighth  of  all  the  patients  in  the  hospitals  of  New 
York  are  inmates  thereof  because  of  venereal  diseases  or 
their  consequences.' 

Those  in  hospitals  represent  but  a  small  fraction  of 
the  people  attainted.  The  latest  study  of  the  question" 
is  by  a  body  of  physicians  appointed  by  the  New  York 
County  Medical  Society  for  the  purpose.  This  commit- 
tee makes  the  appalling  declaration  that  200,000  people 
infected  with  venereal  diseases  are  walking  the  streets  of 
our  city. 

The  working  and  consequently  earning  power  of  these 
people  is  materially  reduced.  If  every  infected  person 
loses  only  $1  per  day,  then  the  loss  of  earnings  from  this 

1.  Speclflr  meatlon  o(  tbe  n-orks  of  such  vmlneiit  writers, ■■ 
Morrow,  Sturgto,  Tarnowskj,  Bcotc  sod  olhe™,  Ig  lotentlonallj 
omitted  here  becauac  they  are  well  known  to  the  medteal  prof bbh Ion. 
Laymen  who  maj  fleBlre  farther  information  on  these  subjects  can 
easily  obtain  from  their  phjalclans  (be  titles  of  tbe  beet  works  tbst 
treat  at  them. 

2.  Morrow :  Report  of  the  Committee  ot  Seven  on  the  Frophj- 
lails  of  Venereal  Dlaeaaes  In  New  York  City.  Uedlcal  News,  No. 
2Q,  leoi. 
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cause  alone  amounts  to  Bixty  million  dollars  per  year. 
This  loss  is  directly  or  indirectly  borne  by  all,  even  those 
who  are  so  inexpressibly  selfish  as  to  have  no  feeling  for 
the  sufferings  of  others. 

The  heaviest  part  of  the  burden  rests  on  physicians, 
who  mast  give  their  services  gratuitously  to  over  66  per 
cent,  of  their  patients.  But  they  do  not  complain  of 
their  unrecognized  philanthropy,  nor  do  they  advertise 
it.  They  exercise  it  as  the  most  important  part  of  their 
priesthood. 

Men  who  devote  their  lives  to  the  relief  of  misfortunes 
which  bring  the  deepest  woes,  are  daily  astounded  at  the 
consummate  ignorance  that  prevails  among  all  classes  re- 
garding what  is,  from  the  nature  of  things,  a  generally 
tabooed  subject.  It  is  not  only  the  uncultured,  unedu- 
cated man  who  is  the  victim  of  unbridled  passions ;  his 
cultured,  educated  and  intellectual  brother  is  equally 
and  just  as  frequently  unfortunate.  There  is  no  exces- 
sive chari^  in  here  using  the  word  "unfortunate,"  for  he 
is  truly  unfortunate  and  it  avails  nothing  to  consider 
him  otherwise;  nor  ia  there  any  excessive  optimism  in 
the  conviction  that  if  all  men  could  be  informed  of  the 
dangers  of  venereal  diseases,  fewer  would  contract  them, 
or  having  contracted  them  would  neglect  them  as  they 
now  do. 

Honest  endeavors  are  continually  made,  especially  by 
physicians,  to  enlighten  the  public  on  this  subject.  But 
their  excellent  counsel  must  ordinarily  be  limited  to  per- 
sons who  have  already  acquired  the  disease,  and  for 
whom  the  topic  has  at  the  time  absorbing  interest. 

The  ignorance  that  prevails  on  these  subjects  is  far- 
reaching  in  its  effects.  The  patient,  uninformed  of  the 
dangers  to  bis  health  and  life,  generally  does  not  seek 
early  and  radical  treatment  for  the  infection.  More  fre- 
quently still,  associating  venereal  diseases  with  the  only 
mention  of  them  that  has  come  to  his  notice,  namely,  in 
the  advertisements  of  quacks,  he  consults  one  of  these 
harpies  or  patronizes  their  congeners,  the  patent-medi- 
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cine  dealers.  Later  on,  and  often  too  late,  he  learna 
that  every  community  has  conscientious  practitioners 
vho  scientifically  study  these  diseases.  Only  then  do«8 
he  discover  that  he  has  wasted  time,  injured  his  health 
and  imperiled  his  life  through  his  ignorance  and  the 
shamelcssness  of  those  wlio  have  taken  advantage 
thereof. 

As  little  as  the  patient  knows  of  the  dangers  to  him- 
self of  venereal  diseases,  so  little  is  he  aware  of  the 
menace  to  his  family.  He  should  know  at  least  two 
facts,  which  in  efforts  laid  before  the  profession  were 
elsewhere  discussed.     These  facts  are: 

1.  That  of  all  women  who  die  of  diseases  of  the  repro- 
ductive organs,  80  per  cent,  are  victims  of  gonorrhea,  of 
which  their  husbands  imagined  themselves  cured. 

2.  That  of  all  children  bom  with  seeing  eyes  who  be- 
came hopelessly  blind  within  a  few  days  after  birth,  80 
per  cent,  lost  their  sight  because  of  infection  by  gon- 
orrhea, of  which  the  fathers  imagined  themselves  cured. 
(This  paragraph  refers  to  the  time  before  the  Cred6 
method  of  protecting  children's  eyes  at  birth  was  em- 
ployed.) 

The  patient  is,  as  a  rule,  as  ignorant  of  these  frequent 
results  as  he  is  of  the  danger  which  venereal  diseases  are 
to  the  community.  The  need,  therefore,  of  instructing 
the  people  at  large  on  these  subjects  is  manifest.  As 
said  before,  however,  the  knowledge  usually  is  imparted 
after  the  damage  is  done. 

Many  physicians,  I  among  them,  have  striven  to  aid 
in  combating  this  most  dangerous  ignorance.  Although 
the  papers  written  were  received  in  a  most  cordial  and 
kindly  fashion,  they  could  not  meet  the  fundamental  de- 
fect which  prevails,  that  of  preliminary  education  in 
those  whom  physicians  must  instruct.  This  shortcoming 
was  made  painfully  apparent  by  letters  from  practition- 
ers in  all  parts  of  the  country. 

Manifestly,  then,  there  is  need  for  explanation  to  the 
young  which  will  appeal  to  them  at  the  most  susceptible 
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age,  tbat  of  pqbeity.  To  piaet  these  evident  reqoirsp 
taents  I  hare,  at  Tfthoss  timeB,  attempted  to  conatruct 
an  eesaj  that  wonld  Berre  the  ends  in  view.  Bvt  at  air 
most  eyery  line  I  vai  confn^ted  by  the  dread  that,  by 
the  very  writings,  the  youthful  mind  might  be  directed 
to  temptations  that  might  not  otherwise  beset  it. 

It  was  my  fortnne,  at  the  second  conference  for  the 
Prophylaxis  of  Venereal  Diseases,  held  at  Brussels  early 
in  September,  1902,  to  recei™  a  copy  of  Professor  Four- 
nier's  article  addressed  "To  Our  Sons  When  They  Have 
Beached  Their  Eighteenth  Year."  This  admirable 
paper,  written  temperately,  with  much  wisdom  and  great 
tact,  indubitably  meets  the  requirements  of  the  eons  of 
intellectual  people.  The  temptation  at  once  presented 
itself  to  translate  Professor  Foumier's  paper,  but 
throughout  it  is  permeated  with  the  spirit  which  makes 
it  so  eminently  acceptable  to  the  French  line  of  thought. 
It  would  not  apply  as  well  in  our  own  country,  where  the 
Anglo<Sazon  manner  of  thinking  and  living  predomin- 
ates. Appreciating  the  need  of  a  similar  effort,  it  is  now 
attempted  in  the  hope  that  better  pens  will  take  up  the 
matter  for  the  benefit  of  the  rising  generation. 

The  proposition,  as  suggested  before,  involves  the 
problem,  at  what  period  of  the  young  man's  life  this  in- 
formation should  be  imparted  to  him.  Those  closest  to 
him  must  be  the  Judges  of  the  opportune  moment. 

The  remainder  of  this  paper  consists  of : 

1.  The  evidences  of  awakening  genesic  tendency. 

2.  Masturbation  and  the  impulses  or  defects  that  lead 
thereto. 

3.  The  evil  influences  that  mislead  youths  into  int 
morality. 

4.  Prostitution,  public  and  cliuideetine,  and  the 
mental  and  phy^cal  destruction  they  bring. 

5.  Gonorrhea,  chancroid,  chancre,  and  their  aequele. 

6.  Advertising  quacks,  nostrum  venders  and  an  ex- 
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pos4  of  the  methods  they  employ  to  svindle  thoee  af- 
flicted with  real  or  imaginary  genitourinary  and  other 
ailments. 

7.  The  reaBona  why  a  youth  with  a  real  or  fancied  ill- 
nesB  due  to  immorality  should  consult  a  physician  whom 
he  knows,  or  whom  his  father  knows. 

8.  The  reason  why  reputable  practitioners  do  not  ad- 
vertise. 

These  matters,  being  addressed  to  boys,  are  necessarily 
presented  in  such  elementary  outline  and  puerile  lan- 
guage that  they  have  no  place  in  a  scientific  publica- 
tion. The  author  therefore  requests  their  omission  here, 
but  for  completeness  will  add  them  to  the  reprints  of 
this  article,  which  will  be  furnished  to  physicians  on 
request  to  that  effect. 

31  West  Sixty-fiiBt  Street 

DISCUSSION. 

Db.  JAMxa  J.  Wauh,  Hew  York— Th«  grMt  onivenitiM  of 
Europe,  eepeeUlIj  thoee  in  Berlin,  hsve  deliberated  on  tide 
qnaititm,  and  tite  etudente  ere  tAught  whkt  ia  meant  by  ve- 
nereal diteaaea  and  what  their  eigniflcance  ii.  Iliii  is  oet- 
tainlj  not  a  plc&aing  qneetion  lor  deliberation,  bnt  it  is  an  ex- 
ceedingly important  one.  At  the  Universitj  of  Berlin  a  course 
on  the  aigniDeance  of  venereal  diaease,  open  to  all  the  students, 
is  supported  out  of  t^  emperor's  purse,  and  is  very  largely 
attended,  thouaanda  of  young  men  attending  snch  lecturea. 
The  time  must  come,  and  shortly,  too,  in  America  when  the 
oniverBities  do  something  to  protect  the  studenta  and  gire 
them  tliis  much-needed  knowledge.  At  the  present  time  all 
the  univerBitiea  are  neceeaarily  situated  in  the  large  cities, 
and  the  young  men  from  the  country  are  invited  to  come  to  the 
city,  where  they  meet  with  the  dangers  of  city  life.  I  think 
it  is  our  duty  to  give  these  young  men  snch  knowledge  as  will 
protect  them  against  the  physical  evils  of  venereal  diseaaes. 
Faculties  which  do  not  make  some  provision  for  this  are 
neglecting  a  serious  duty.  Any  objections  to  snch  a  courae 
being  instituted  In  our  universities  are  founded  on  puaillaii- 
imoua  prudery. 

Db.  p.  W.  RoBsma,  Detroit— I  think  the  paper  is  written 
in  a  strong  s^Ie  and  will  irapreas  the  readers.  I  think  tliat 
mental  impression  is  of  more  Importance  to  the  youth  than 
the  mere  knowledge.  It  seeme  to  me  t^t  the  period  of  life  at 
which  the  intelligent  young  are  instructed  in  these  matters 


27 

is,  in  moat  reapeeta,  too  lata.  There  an  two  porioda  in  tlw 
boy'B  life  wlien  lis  aliould  b«  Lmpreaaed  viUi  thia  knowledge: 
1.  The  etu-ly  period,  which  comes  at  the  ninth  or  twaUth  fear, 
duldren  at  tide  period  can  acarcelj  be  expected  to  be  much 
impreaaed  with  snch  a  paper  in  which  there  ia  eo  much  dia- 
ouaaion.  Then  it  ia  that  the  bo;  more  particular!;  requirea 
the  attmticm  of  the  father  and  not  of  tlie  physician.  2.  At  a 
later  period,  when  the  bo;  goea  to  achool,  he  ahould  be  givao 
thia  knowledge.  I  bdiere  it  is  an  Injiutice  to  allow  theae 
boT*  to  go  without  thia  precioua  knowledge.  I  tUnk  it  is  not 
ao  much  the  knowledge  as  the  mental  impreaalon  which  keepa 
theae  )>oya  moral. 

Db.  DkIiUicet  BocHEsm,  Buffalo — I  am  particularly  in- 
tereated  in  Dr.  V.'s  paper  because  twelre  or  fifteen  yeara 
•go  I  presented  a  paper  on  a  aimitar  subject  before  the 
Atneriean  Academy  of  lledicine.  I  believe  the  proper  time 
for  giTing  such  instruction  to  theae  boya  ia  during  the  high- 
achool  period,  and  the  beat  way  of  imparting  this  knowledge  is 
by  the  proper  teaching  of  phyaiology  in  the  schoola  by  phy- 
■ieians.  The  whole  aubjaet  of  phyaiology  should  be  taught 
and  not— aa  at  present— only  in  part,  and  that  imperfectly.  The 
truth  ahould  be  taught;  and  that  is  that  there  are  two  great 
fnnctianB  of  the  organiam,  namely,  the  preservation  of  the  in- 
diridual  and  the  perpetuation  of  the  race;  that  the  functions 
of  the  various  organa  of  the  body  are  anbaidoary  to  one  or 
other  of  these  greet  fonetiona. 

A  thoroughly  careful  and  competent  teacher  could  abow  by 
the  hietoiy  of  the  complete  separation  of  the  sexes  in  plant 
and  animal  life  that  there  has  been  developed  the  most  beautiful 
in  floweia  and  the  noblest  in  animals.  Time  does  not  permit 
tne  to  elaborate  the  acheme,  but  I  thorou^ly  believe  that 
physiology  taught  in  this  way  would  arouse  in  each  one  a 
noble  respect  for  the  human  body  in  all  its  parts  and  a  deter- 
mination to  do  all  in  his  power  to  develop  a  perfect  human 
being  and  to  keep  it  pure  and  holy.  I  bdieve  that  by  careful 
selection  of  teachers  physiology  could  thus  be  taugbt  in  the 
publio  schools. 

Dn.  Theodobx  Ponxs,  Indianapolis — Uy  experience  has  led 
me  to  somewhat  the  same  conolusions  as  Dr.  V.  haji  reached 
There  are  two  periods  io  the  boy's  life  when  such  instruc- 
tion can  be  given:  1.  At  the  time  of  puberty,  when  the 
Itoy  ia  at  home  under  the  influence  and  control  of  hia  parents 
and  family  physician;  S,  when  he  goea  to  school  or  collc^.  At 
thia  latter  period  he  will  look  on  auch  instruction  aa  may  be 
given  him  in  a  serious  way.  If  I  am  allowed  to  differ  with 
the  last  gentleman  who  apoke,  I  muat  bay  that  I  question 
whether  the  public  achool  or  the  intermadlata  achool  will  give 
the  proper  opportunity  for  giving  such  instruction,  because  tlie 
boy  la  more  or  leae  immature  at  that  time  and  looks  on  such 
teaching  aa  frivolona  and  makes  a  joke  of  it    Later  he  will 
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iiattm  ^i  t^k»  k  la  «  amt*  Mrknu  wif.  Wka  «ttaipU 
hna  beai  hm^  ty  puhWe  Mbod  teuhen  to  iiMtnKt  the  Ufm 
is  tfcU  MOMMrr  thBT  tafa  Km*  wwt  «r  jck«;  lut  tUs  is  not 
•D  MMBg  tlM  MlkcB  'itiMliwto.  U  fcaUr  ii  MRpriaiiv  -what 
«  gTMd  MiMM^  «<  ifaanmat  ta  iHipl^yad  ^  iboM  ya>M«  mm 
who  M«  tntMJag  at  wte  bkM  gone  tbroufb  caUnge.  I  b*w 
had  expericMMfa  the-WHtMwcUM  the^rt  InlBiUtikioa^ 
ami  I  tew  MM  the  MMi  ImcaUUe  ewBi^H  af  70*^  mem, 
Bst  bad  mem  «t  aU,  wba  have  g*U«B  .into  tMMl^  Iftrgely 
throagk  fpotance.  IMs  fa  U*  fnW:  Tbe  jamig  «u«  «■«■ 
fna  for  tha  first  tna  whea  h«  mten  collefe  »mi,  mbm  huBkB 
nature  la  imperfect,  when  ho  reaches  this  tine  of  TkimIiiiii 
•ometiuBg  geca  wrvag  and  it  ia  l«rgt!y  thnni^  lack  af  praper 
iBstniction.  I  belieM  Dr.  V.  ia  ri^  wliai  be  alatea  Uwt 
•rben  Uie  jouug  men  attend  osllege,  reaching  tbe  age  of 
maturUj',  then  ia  the  time  that  aeriona  inatructiim  ahould  bt 
givea. 

It  haa  been  17  baU^  Md  thu  I  think  ahould  be  do«  hy  Oia 
phyaieiaui  All  over  the  -ceHstiy,  to  lajr  to  1^7  patrona  who  have 
bi^,  that  I  ftm  goiag  to  talk  to  a  few  tx^  at  mjr  faouae  aad 
if  tfaer  wUi  ther  bb^  aend  tbeii  ama.  Irajiablj  I  have  net 
with  a  willing  raaponae,  nsd  I  know  that  my  effeito  have  been 
crowned  with  auaoeaa,  aa  &t  aa  inatroeting  them  ia  coacerned. 

Dx.  M.  M.  Smra,  Auatiu,  Teua — I  deaira  to  lajr  ap^y 
atreaa  on  tbe  influence  exerted  bf  the  hctae  cirek  in  tbe  pre- 
vention of  venercftl  discaaea  In  pBung  nnn.  Durtag  the  earliw 
Taara  of  the  iafa  Ule  lie  ia  «3BataDti]r  with  Uie  mother  and  if 
ahe  i«  «arefii]  of  his  ceadiiet  and  aasoeiatea  and  watdiee  hfan 
eanfnlly  and  teaches  him  obedieoee  aad  monJitr  dvring  these 
7«atH,  he  will  ^ow  the  value  of  tiiis  wabdifuineaB  in 
kia  charaeber.  EquaJl;  important  la  tbe  du^  of  the 
father,  and  espedalljr  ia  thia  true  when  tha  hoj  reacbea  tbs 
age  of  puber^.  Thia  la  the  time  the  father  should  be  kia 
companion  and  iriead,  and  eipecisllj  watob  hia  conduct  and 
eompaaiont  >nd  guide  kim  aafely  over  theac  iew  year*  when 
he  is  developing  into  complete  manhood.  It  is  too  often  the 
case  that  the  parenti  are  eamestlj  at  work  to  further 
some  charitable  and  noble  enterpriae  in  that  publio- 
8pirit«d  manner;  but  at  the  aame  time  they  are  Delecting 
their  own  children  at  a  time  yfbea  their  influence  irill  lean 
ita  elTecta  all  throu^  their  lives.  The  subject  Mhotild  engage 
the  atteidJOB  of  the  parent,  the  teacher  ajid  the  phyaieian; 
in  fact,  on  the  proper  aolutian  al  the  subject  dependa  the 
future  welfare  of  the  nation. 

33r.  VmtJiK  A.  JoNXB,  Uam^B,  Team. — I  doubt  very  mudi 
the  pix^riety  of  bringing  thia  matter  before  tha  laity  aa  ad- 
vocated. By  doing  ao  there  will  be  a  tendeni^  for  the  boy  of 
youug  age,  who  is  di^toaed  to  lo<A  further  into  auch  mattera, 
to  inv«ati^ta  further  with  diaastroui  results.  We  meet  aex- 
nal  neoiasUienia  whicJi  ia  purely   an  imaginative  condiUon; 


BUT  ■■■•  t*  w  witk  trivtal  ftSKtkM  aad  •no  talk  ot 
w^Mm,  mad  iMa  Mty  b»  tke  tm«H  •<  p^Md^  bd^  «ins  to 
Mcb  Mittan,  I  to  net  thUc  tUs  NbjMt  ifcoMld  b*  ptaeed  te- 
Ib»  tk«  pvUii^  T17  and  Mjain  «a  IIm  jowig  ibm  tUa,  tkat 
tki  WBj  «f  tlw  tKMgTWiM  is  hud.  1  tbiak  tha  jma^  xmm 
MB  b*  nackad  battn-  tbraa«ll  tb«  »e«ie»l  profmicni  Umi 
tkrai^  tlw  pnblte  prw*  or  oUmv  Meau  of  pvbtkitj.  I  thiak 
H  wobU  b*  wk*  to  dlrtribnte  Dr.  V.'S  article  by  ths  thov- 
Muid*  to  raxiaam  phniciwM  is  tba  Amarican  Madieai  Aaaocu- 
Uon. 

Dk.  E.  L.  Stefhbhs,  Dfla  Hoinn— Before  tbe  boy  reache*  tlM 
age  of  p<dwrtf  I  think  ba  ahoald  ba  taoj^t  the  aacradnaaa  and 
naturaliMaa  of  the  aaznal  InatiDct,  and  thii  can  be  dona  is  a 
quM  way.  Tbera  has  been  publiahed  a  book,  "Almoat  Four- 
iatm,"  by  Uortimar  Woxran,  whidi  I  think  Is  moat  mitable  ta 
^••e  u  tha  haada  <d  jvaag  mea,  and  tha  only  one  tliat  I  hare 
bMB  able  to  find  aftw  nearly  for^  yeara'  aaarch.  That  i^ 
I  baUera,  the  only  ona  that  can  be  safely  placed  in  the  hands 
of  yon^  tnan  as  iiaing  sd^tUe  and  pur&  Since  tha  American 
Medical  Association  has  been  Teorganiiad  we  now  have  a 
means  whurcby  we  can  legitimately  j^aee  such  Information  be- 
fore the  public;  previously  it  could  only  be  done  by  quadu. 
Now  each  coimcilor  in  each  district  has  the  privilege  of  usiii{[ 
the  public  press  for  diaaeiniiietiiig  proper  information.  We 
can  present  through  the  public  press  the  right  ideas  and  tha 
right  information  wl^ch  would  offset  the  wrong  impresuons 
given  the  laity  by  charlatans  and  quacks. 

Db.  Wai-teb  SHnoPHHisn,  Toakum,  Texas — I  think  that  it 
ai^thing  is  to  be  accomplished  toward  protecting  the  young 
ot  this  country  It  should  be  done  at  a  time  vrtien  It  would  be 
eiractiTe.  Whea  the  boy  reachea  college  it  then  is  too  late. 
It  we  should  wait  until  some  definite  period  we  ahonid  select 
that  period  when  such  instmction  would  be  most  eOlcient  and 
that  is  oonoomitant  with  the  development  ot  the  aezual  func- 
tion in  the  boy.  When  he  first  leami  ot  this  function  he 
should  be  taught  the  dangers  of  its  misuse.  I  really  believe 
that  idiyslciana  should  teach  physiology  in  the  public  echoal* 
and,  at  the  same  tim^  they  should  teach  regarding  the  sexual 
hmetion  and  the  dangers  which  its  abuse  entail. 

D«.  Ferii.  C,  Valektihb,  New  York — Naturally  it  was  im- 
possible in  tbe  brief  eynopBiH  wbich  I  presented  to  cover  the 
mtire  ground ;  that  has  been  largely  done  by  the  gentlemen 
who  BO  kindly  discussed  my  effort. 

With  regard  to  Dr.  Walah'e  remarks,  I  may  say  that  the 
universities  in  Germany,  beginning  in  Berlin  with  Lassar, 
have  given  instructions  to  students  regarding  the  dangers,  etc., 
of  venereal  diseases.  Lectures  are  delivered  to  students  of  all 
the  departments  of  the  univeriity.  The  brilliant  success  of 
I«saar  was  so  encouraging  that  it  caused  an  increase  in  tbe 
number  of  such  lectures,  with  exceedingly  good  results.     But 


;ou  mnj  ask  how  mmj  of  thoM  ^oiwg  men  who  came  there 
to  be  educated  and  were  iiutructed  in  venereal  diseaies  liad  not 
unfortunatelf  educated  themielres.  In  Berlin  the  war  is 
directed  against  the  repetiticm  of  contracting  such  diseaaeB,  aa 
well  as  inatruetiDg  r^arding  their  nature  and  results.  I  agree 
with  Dr.  Walsh,  that  »ome  method  Bhonld  be  introduced  in 
this  country  to  teach  the  young  men  the  evili  of  venereal  dii- 
easea.  I  wish  to  emphaaiie  his  remarks  and  say  that  univers- 
ity students  who  attend  these  lectures  derive  much  beneflt  at 
the  time  when  they  certainly  are  qualified  to  receive  such  in- 
struction. 

What  Dr.  Bobbins  aaya  regarding  the  time  for  receiving  such 
instrucUon  is  undoubtedly  correct,  but  he  says  it  ia  not  so 
mudi  knowledge  but  impression  which  is  of  value,  and  that 
they  should  be  taught  at  an  impressionable  age.  But  what  is 
that  ageT  That  varies  with  the  individual.  There  are  some 
boys  who  are  impressionable  at  the  age  of  12.  I  am  now 
treating  one  not  quite  14  years  old,  who  has  a  gonorrheal  pros- 
tatitis. This  bey  is  the  only  son,  in  a  good  family,  and  has 
been  correctly  raised.  With  six  others  he  was  solicited  by  a 
girl  of  14;  all  six  contracted  gonorrhea.  Had  he  been  in- 
structed at  the  period  when  he  was  of  the.  impressionable  age 
his  misfortune  might  have  been  averted. 


CONTINTTED  PEVBB— NBITHBB  MAT.ABTAL 
NOE  TYPHOID. 


T.  J.  HAFPKI^  A.M.,  MJ). 


It  may  seem  that  the  subject  of  contimied  fever  is 
becoming  too  common  in  out  meetings  to  merit  any 
further  time  or  discnssion,  bnt,  so  long  as  ve  are  met 
with  the  ipse  diieit  of  some  bookmaker,  that  there  are 
but  two  types  of  continued  fevers,  and  that  all  eodi 
ferers  mnst  be  daesed  with  one  or  the  other,  in  fact 
must  be  either  malarial  or  typhoid,  then  those  of  ua 
who  do  not  accept  any  snch  dogmatic  Btateznents  as 
necessarily  true,  have  a  ri^t  to  give  onr  reasons  for 
OOP  dissent.  Our  medical  brethren  in  the  north,  ss  a 
rule,  contend  that  every  continned  fever  is  either  ty- 
phoid or  malarial,  while  in  the  soath  many  of  ns  are 
sue  that  we  have  a  third  fever,  which  merits  a  carefnl 
atndy,  the  mortality  of  which  ia  ao  alight  that  oppot^ 
tnnitiea  for  postmortem  study  have  been  almost  nQ. 

The  blood  and  secretions  have  been  examined  micro- 
scopically  and  chemically  so  far  with  negative  results. 
A  sufficient  number  of  examinations  have  been  made  of 
tile  blood  to  show  that  it  does  not  respond  to  Widal's 
test,  ncff  does  it  show  the  presence  of  the  PUumodium 
malaria.  In  none  of  these  cases  has  the  estivo-autumnal 
parasite  or  the  BaeiUvM  ^photua  been  discovered,  yet 
we  are  told  by  the  bookmakers  that  the  technio  was 
faulty;  that  the  examinations  were  improperly  made. 
While  not  prepared  and  not  competent  to  make  any  of 
these  ezaminationB,  or  to  apply  properly  any  of  the 


tests  in  these  cases,  I  hare  too  much  confidence  in  the 
ability  and  honesty  of  the  laboratory  Torken  who  have 
made  these  reports  to  donbt  their  oorrectnese.  (Jnst 
at  this  point  I  wonld  offer  this  snggeetion,  that  no 
specimen  sent  to  a  microscopist  or  chemist  should  be 
accompanied  by  any  clinical  history  of  the  case,  to 
avoid  the  warping  of  the  judgment  of  the  examiner. 
He  should  be  requested  to  examine  the  specimens  sent 
for  the  evidences  of  malarial  or  typhoid  fevers,  and 
to  report  the  reeolt  of  his  examination.)  We  can  more 
often  find  what  we  look  for  than  the  unknown  or  un- 
expected; hence,  I  say  that  the  clinical  history  of  the 
case  shotdd  be  withheld. 

The  teaching  of  the  present  day,  as  pointed  ont  by 
the  learned  Dr.  Jacobi  in  an  address  at  Saratoga  befort 
one  of  the  Sections  of  the  American  Medical  Aasocii^ 
tion,  in  which  he  spoke  with  no  uQcertain  sound,  does 
not  develop  the  skilled  clinician.  The  bedside  study 
of  diseasee  has  been  relegated  to  the  background  and 
the  student  is  impressed  with  the  idea  that  the  micros 
scope  will  tell  him  positively  all  about  hia  case.  In 
many  of  our  diseases  the  microect^  is  as  yet  powerless. 
One  laboratory  worker  reports  and  desmbes  a  specific 
germ  for  a  disease  and  anothra:  soon  after  reports  <mt 
entirely  different. 

In  this  fever  to  which  I  invite  your  attentbn  fliA 
microscope  fails  to  show  the  Badllva  typhotvB  or  the 
Ploimodmm  maiaritB.  Reference  was  made  in  a  former 
paper  to  the  fact  t^at  a  number  ot  skilled  laboratory 
workers  had  investigated  the  secretions  uid  blood,  bot^ 
microscopically  and  chemically;  by  one  in  more  thaa 
one  hundred  cases,  and  by  another  in  thirty -eight  cases} 
with  the  same  result  in  eadb,  both  aasertiBg  po^tiv«ly 
the  absence  of  anything  distinctive  of  eith^  ^hoid 
or  malarial  fevers.  In  numerous  otiier  instances  the 
same  results  have  been  obtained  hy  others.  Yet  W6  aN 
told  that  Dock  of  A^f  Arbor  has  proven  condimvely 
that  the  cases  of  BOM»ltod  continued  tnalari^  fever  in 
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Texas  were  caaes  of  troe  tTi^id  fetvr,  and  Df .  Odtf 
asaerta  tiiat  be  feda  nire  that  ftll  tlie  coitiOiiad  ftfwe 
esiept  thoee  of  thermiti  ori^  will  yet  be  diridsd  lAto 
bat  two  clanes,  m^aiial  aad  typboid*  whid)  poaitioB  u 
aqfUTolent  to  aBSertiag  that  ottr  microeoc^Hats  wbo  ban 
nported  otherwiae  w«r«  sot  qualified  to  properly  in- 
Testigata  the  etit^ogj  of  thaaa  fer^v  and  that  our  dieiii- 
iats  had  Bot  skill  ^loogh  to  apply  the  teata  neoGeaar; 
in  that  part  of  the  laboratory  work.  Hu  argnmait  is 
tiaag  thia  line: 

Tyiriioid  fiver  io  BUtimore  and  Philadri^ija,  wbert  maUria 
•xists,  is  not  euantiallj  different  from  the  tame  fever  In 
Montreal  where  no  malaria  Is  found;  hance  the  other  continned 
teverv  In  the  MUth  when  malaria  eiltti  and  where  typhoM 
f«Tw  ia  ranlj  fonnd  must  be  trae  malarial  few. 

This  can  not  be  said  to  be  a  first-dasa  argament.  A 
fever  that  is  totally  diatinct  in  every  reepect  from  tbe 
malarial  or  typhoid  fevers  except  one,  viz.,  duration, 
can  not  of  neceesity  be  one  of  the  two  types.  Xot 
many  years  ago  wb  reoognized  only  two  types  of  tite 
emptive  feven:  measles  and  scarlet  fever;  yet  recently 
measles  has  been  divi^  into  mbeola  uid  rotheln, 
and  roseola  is  certainly  distinct  from  either,  and  within 
the  last  two  years  an  effort  is  b^ng  made  to  divide 
scarlatina,  as  it  had  been  known,  into  two  distinct  di»> 
eases,  each  having  its  own  eausa  vaitsans. 

Our  boards  of  health  faav«  not  yet  accepted  the  doc- 
trine of  a  disease  resembling  Tarrala,  pseudo-smallpox, 
having  the  saffifi  relation  to  rariola  that  rStheJn  does 
to  mbeoh,  and  1^  new  dittetentid  of  w^et  fever  doee 
to  tme  scarlatina.  TH&b  eflott  on  the  part  of  thoee  stand- 
ing high  in  the  conncitB  of  medicine  to  deer^  anything 
iffiW  not  originating  with  tiiemselvee  does  not  tend  to 
enconrage  individual  TCsearch.  He  impetoB  to  medic^ 
and  SBTgical  investij^titm  along  many  lines  has  oftoi 
been  given  by  the  cotmti;  practitionn  or  sni-geon,  as 
evidenced  in  l3te  cases  of  Marion  ^ms  of  Alabama  and 
McDowell  of  Kentncfty. 

I  lay  no  ckiMs  to  the  dfBCovery  of  a  new  fever,  bnt 
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I  do  take  tbfl  position  that  vB  have  here  in  tite  south  a 
oontiiiaed  fever  that  is  neither  typhoid  nor  malarial. 

In  a  former  paper,  I  referred  to  a  number  of  snch 
eases  treated  b;  me  in  the  last  ten  years,  and  sinoe  that 
paper  was  written  a  number  of  others  hare  been  under 
m;  care,  and  very  favorable  opportunities  have  been 
seized  on  to  study  these  cases  at  the  bedside.  The  con- 
clusionB  have  not  been  verified  by  any  autopsies  as  all 
of  them  have  recovered.  Sinoe  July,  1902,  I  have 
treated  six  cases  (a  total  of  about  one  hundred  cases), 
lasting  three  weeks  in  the  shortest  to  five  in  the  longest 
In  each  one  of  these  cases  the  diagnostic  points  were 
stnmgly  in  evidence.  The  first  case  was  ushered  in 
by  a  cold  stage,  not  the  chill  of  malarial  fever,  hot 
rather  the  algid  stage  of  la  grippe  followed  by  a  slight 
rise  of  fever,  and  on  the  following  day  at  about  the 
same  hour  more  rigors  vritb  intense  headache  and  a 
temperature  of  104.  The  parents,  supposing  they  had 
an  intermittent  fever  with  which  to  deal,  had  given 
calomel,  followed  by  quinin  in  full  doses  until  the 
daughter  was  cinchonized,  as  evidenced  by  tinnitus  aur- 
ium,  and  deafneae.  \Vhen  called  on  the  fourth  day,  I 
found  a  normal  pulse,  profuse  perspiration  and,  while  the 
parents  thought  her  free  from  fever,  a  temperature  of 
above  104,  no  vomiting,  no  special  complaint  except 
headache.  Concluding  that  I  had  a  malarial  attack  to 
deal  with,  I  increased  the  number  and  sizs  of  the  doses 
of  quinin  sulphate  so  as  to  give  between  25  and  30 
grains  before  the  time  for  the  next  paroxysm  on  the 
following  day,  with  directions  to  continue  until  my  re- 
turn in  48  hours.  My  next  visit  showed  no  efFect  from 
the  qninin  except  to  increase  the  deafness  and  to  dis- 
order the  stomach  and  destroy  the  appetite.  I  found 
pulse  78,  temperature  104,  no  tympany,  no  engorgement 
of  the  liver  or  spleen,  no  broad  flabby  tongue,  no  jaun- 
dice, no  special  complaint  about  anything  except  head- 
ache. I  abandoned  the  further  use  of  quinin,  and  pre- 
scribed salicylate  of  soda  and  carb.  guaiacol  as  follows : 
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B-    So4  salieylmt SiU 

OuAiKco]  earb Si 

Milk  of  maenwU 8U 

U.  at  ft.  Wit.  S.  ihake  welL    TsMpoonf  ol  erery  toor  ham. 

A  mixture  of  aconite  and  gelsemiiun  was  prepared 
to  aid  in  redocing  tamperatnre,  and  for  the  same  pnr- 
poee  freqaent  sponging  with  tepid  water  was  directed. 
On  mj  next  visit  there  had  been  two  cold  stages  in  each 
24  hours,  but  the  temperature  had  not  risen  abore  103. 
The  treatment  as  ontliued  above  included  free  and  fre- 
quent spongingB  with  tepid  or  cold  water,  as  preferred 
b;  the  patient,  and  when  the  temperature  resisted  these 
measures  and  persisted  in  remaining  up  to  103  degrees, 
5  grains  of  acetanilid  to  reduce,  but  not  to  be  used  if 
it  could  be  avoided.  Only  9  grains  of  qoinin  sulph. 
each  day  were  given  until  the  case  fully  recovered,  which 
required  four  weeks  from  date  of  going  to  bed.  In  this 
case  there  were  two  well-marked  rises  of  temperature 
in  each  2i  hours.  There  was  no  anorexia,  and  not  a 
single  point  of  resemblance  in  the  case  to  ^hoid 
fever. 

In  one  of  my  other  cases  the  attack  was  ushered  in, 
or,  rather,  preceded  by  an  attack  of  irritation  of  the 
alimentary  canal,  amounting  to  almost  a  case  of  enter- 
itis, caused  by  the  immoderate  and  excessive  drinking 
of  ice-cold  lemonade  at  a  Sunday-school  picnic.  For 
several  days  all  symptoms  were  masked  by  the  frequent 
small,  griping,  mnoous  dischargee  from  the  bowels,  the 
excearive  thiist,  tympanitic  distension,  and  an  ina- 
bili^  to  retain  anything  taken  per  os.  As  these 
symptoms  snbsided,  leaving  the  whole  abdomen  tender, 
the  tongue,  which  had  been  red  and  small  and  long, 
returned  to  its  normal  state,  the  thirst  became  less,  and 
the  rises  in  temperature  in  ^ite  of  all  that  oould  be 
done,  were  three  in  24  hours.  Quinin  per  rectum, 
after 'a  failure  to  prevent  these  exacerbations  per  os, 
had  no  effect  on  the  fever.  In  this  case  I  was  not 
content  to  use  one  form  of  quinin  alone,  the  sulphate, 
but  resorted  to  the  bi-sulphate,  and  later  to  the  salicylate. 
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At  the  end  of  t«n  days,  so  impression  liaTiBg  been  made 
on  the  couras  of  the  dissue  by  the  latimslanal  mnedies 
'  nsed,  they  wen  ahsndoaed,  and  the  gui«ecd-Garb«Bate 
and  soda  salicylate  of  the  first  ease  substitutod,  and 
under  this  course  the  patient  was  eairied  through  a:  sick' 
Hess  lasting  five  weeks,  to  be  followed  m  two  wades  by 
a  relapse  from  imprudent  eating.    This  lasted  two  weeks. 

The  third  case  lasted  four  weeks,  Teceiring  thocon^ 
antimalarial  treatment  for  one  we^  whidi  waa  aban- 
doned aa  useless,  and  the  medicines  referred  to  in  Gases- 
1  and  3  snbatitnted,  supplemented  later  on  by  a  mizturfr 
of  tr.  iodin  and  Fowler's  solntion  erery  four  hours. 
The  temperature  chart  showed  four  rises  of  temperature 
in  each  24  hours,  and  later  on  three,  then  two,  and 
then  one.  In  this  case,  from  the  effect  of  quinin  used 
during  the  first  wedc,  the  digestire  organs  were  weak- 
ened BO  that  only  malted  milk  could  be  retained  for  a 
few  days,  though  a  deaire  for  food  wss  ever  present, 
and  the  patientr  a  female,  aged  10  or  12  years,  nev« 
failed  to  report  herself  feeling  better,  and  when  her 
temperature  would  rise  to  103  or  104,  the  pulse  rate 
was  never  higher  than  90.  There  was  nerer  a  dry,  harsh 
skin,  never  bilious  vomiting,  never  nausea  except  that 
which  resulted  from  the  use  of  the  quinin  the  first  week. 
She  was  always  ready  to  eat,  but  never  thirsty.  All  the 
secretions  were  normal,  the  bowds  gcDerally  acting  omx 
every  24  hours.  At  one  time  ehe  was  allowed  by  her 
mother  to  eat  sardines,  with  no  nn^easant  eeqoeiMres. 
At  the  end  of  the  fourth  week  the  fever  ceased,  tei- 
minsting,  aa  shown  by  the  chart,  by  lysis.  In  this  case 
there  were  no  profnse  sweats  as  there  were  in  the  first 
and  second  cases. 

Case  4  was  a  boy,  aged  S  yean,  just  on  the  opfoshe 
aide  of  the  street  from  Case  3.  It  was  very  mild,  show- 
ing only  two  rises  of  temperature  in  24  honrs.  This 
patient  was  saturated  to  deafness  with  qninin,  which 
was  then  laid  aside  except  6  grains  per  day,  and  the 
guaiaool-carbonate  and  soda  mixture  alternated  with 
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^te  io^n  and  Fdvler's  aslutioiL  lued  thronghoat  the 
xaae.  On  tbe  tm&atg-Sjti  isj  the  fever  temuiuted  bj 
lysis.  This  patiott  «u  bvB^f  trom  the  time  he  was 
put  to  bed  jatH  hs  was  i^uBiaed.  At  ao  tinte  was  tbsre 
tuy  i/acBxigewiaBt  «l  any  of  his  «aereti«ii8.  With  his 
light  diet  he  beeaae  eoaatipated  and  was  ^vea  «asears 
two  01  three  timea  each  week.  Duiiag  the  aeooad  week 
he  was  giTen  fovr  doses  of  calomel,  gr.  1/10. 

Case  6  was  a  repetition  in  jevary  respect  of  Cose  i. 
These  cases  are  added  to  a  long  list  of  similar  cases 
already  treated  by  me,  with  onl;  one  death,  dne  to  eoD- 
geetion  resnltiiig  from  a  disobedience  of  diredaone. 
While  a  few  of  the  (sses  haw  lasted  six  weeks  the  mle 
is  recovery  in  trom  three  to  fonr  weeks.  We  do  not  ex- 
pect, except  in  very  young  children,  recov^  before  the 
end  of  the  thlxd  week,  and  my  iorariable  answer  to  ques- 
tions of  the  probable  duration  of  the  disease  and  the 
prognosia  is  that  th^  will  recover,  bnt  not  before  tbe 
expiration  of  21  days  from  the  date  of  going  to  bed. 

In  my  last  case  treated  (ItToTMidter),  the  temperature, 
after  dropping  the  quinin,  alowjy  but  atead^y  decreased 
«ach  day,  until  on  the  eleventh  d^  from  going  to  bed 
it  dropped  to  nonnal  .and  did  not  rise  above  100.  This 
«ase  appeared  to  be  a  diqtlicatia  of  Case  5.  But  the 
fllight  rises  ■of  tamparatnre  alone  and  the  little  diSer- 
■enoe  between  the  daily  maximum  and  wiiitiimiin  point 
is  no  indication  of  the  duration  of  the  attack,  several 
at  Bucb  cases  liaving  lasted  from  four  to  six  weeks,  and 
in  iHie  case  especially  referred  to  in  oae  of  my  former 
papers  on  .this  ferer,  after  costiDning  for  thrae  weeks 
with  a  maximum  temperature  of  101  to  102,  during  the 
fourth  and  fifth  weeks  thne  weite  daily  ranges  from 
jtormal  to  104  and  over.  These  cases  are  the  ones  we 
expect  to  terminate  by  crisis  wiib  profuse  sweats. 

The  cases  of  this  season  haive  demoostrated  the  fact 
most  conclusively  that  qninin  will  not  core  -this  type  of 
fever.  I  have  uaed  it  in  varying  doses  per  oe  and  per 
recturo.    In  none  of  these  coses  was  the  use  of  it  dis- 
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tion being  paid  to  any  of  the  other  ^mptonts  of  cinchtm- 
iem,  I  have  not  used  any  of  the  qninin  salts  in  from 
20  to  40  gr.  doses,  never  do,  bnt  have  repeated  in  from 
3  to  10  gr.  doeea  nntil  the  effect  was  sdf-evident,  and 
tbea  have  maintained  this  effect  for  from  three  days 
to  a  week  and  in  some  cases  to  ten  days. 

Beference  has  already  been  made  to  the  nse  of  micro- 
scope and  chemical  investigations  in  these  cases,  hence 
I  will  devote  no  further  time  to  this  branch  of  the  sub- 
ject, not  being  able  to  speak  ex  cathedra  myself  in  the 
matter.  I  desire,  however,  to  emphasize  the  point  of 
difference  from  a  clinical  standpoint,  and  permit  me 
to  add  that  where  the  bedside  study  of  a  case  teaches 
plainly  one  thing  and  the  work  of  the  laboratory  another, 
I,  for  one,  would  strongly  incline  to  the  teachings  of  the 
sick  chamber.  It  has  been  demonstrated  time  and  again 
that  the  laboratory  worker  has  agreed  witii  the  clinician 
in  this  fever,  and  yet  the  question  of  competency  has 
been  raised ;  while  no  question  is  raised  in  the  case  of 
other  workers  in  the  laboratory  vhea  they  have  dis- 
covered, or  thought  they  have  found  the  micro-organism 
for  which  they  were  looking.  These  cases  have  no^  tiien, 
been  ushered  in,  as  a  rule,  abruptly  by  a  chill,  bat  have 
had  usually  for  a  few  days  or  a  week  prodromes  of 
malaise,  then  rigors,  sometimes  a  slight  chill,  followed 
by  a  slight  rise  in  temperature,  which  does  not  generally 
attain  its  maximum  for  from  three  days  to  a  week. 
While  this  fever  presents  marked  remissions,  for  the 
first  week  the  remiflaione  are  not  so  decided  in  the 
second  week,  but  are  more  so  in  the  last  week,  amount- 
ing to  LatermisBionB  with  profuse  sweatings.  The 
chiUa,  or  cold  stages,  are  accompanied  by  ach- 
ing of  sometimes  one  set  of  muscles  and  some- 
times in  all,  resembling  in  that  respect  la  grippe.  After 
a  day  or  two  all  pain  ceases,  and  the  patient  complains 
of  nothing.  The  remissione  in  this  type  of  fever  vary 
from  one  to  four  in  34  hours,  and  may  be  made  more 


39 

marked  by  sponging  with  tepid  water  in  all  cases,  by 
aconite  and  gelsemium  in  a  few,  and  by  the  coal-tar 
deriTations  in  almost  all  of  them.  As  a  rule,  sponging 
prodncea  a  condition  of  euphony  and  the  patient  nerer 
objects  to  its  use. 

There  is  ao  nausea  and  Tomiting;  never  bilioos  Tomit- 
ing,  no  janndice,  no  clay-colored  etools,  no  diarrhea,  and, 
if  any  departure  from  the  normal  in  this  reapect,  con- 
stipation; no  tympanites,  nnleas  it  be  dne  to  some  im- 
prudence in  eating;  no  tenderness  over  the  abdomen; 
no  rose-colored  spots;  no  marked  enlargement  of  the 
spleen  or  liver,  nnless  there  has  been  a  history  of  malaria 
preceding;  no  anorexia,  but,  on  the  contrary,  in  many 
cases  a  desire  for  food  all  through  the  sickness;  no 
broad,  dry,  flabby  tongne,  with  its  yellow  pasty  coating, 
bat,  as  a  role,  a  tongne  nearly  normal  in  every  respect, 
and  when  coated  it  is  thin,  of  a  lig^t  color.  We  have, 
in  none  of  these  cases,  the  pointed,  narrow,  dry,  fissnred 
tongue,  with  its  red  edges  and  dry,  coated,  and  fre- 
qoently  cracked  center.  The  tongue  never  bleeds,  in 
fact  the  rule  is  all  typhoid  and  malarial  appearances  are 
absent  from  the  buccal  cavities  and  the  rest  of  the 
alimentary  canal.  The  digestion  is  rarely  impaired  for 
food  suitable  for  the  sick,  though  I  have  noted  ab- 
dominal distension  when  solid  foods  have  been  adminis- 
tered or  allowed.  There  is  no  mental  hebetude;  in  fact, 
generally  the  brain  is  not  affected  at  all  and  ordinary 
business  matters  could  be  attended  to  by  many  of  these 
patients  with  their  usual  business  acumen.  We  never 
have  any  low  muttering  delirium  as  in  typhoid  fever, 
nor  the  active  symptoms  of  malarial  fever.  The  fades 
of  the  patient  is  normal,  tiiough  he  may  be  thin  from 
loss  of  flesh  attendant  on  the  long  drawn  out  fever. 
The  muscnlar  strength  is  not  impaired  as  in  typhoid 
fever,  but  its  loss  is  in  proportion  to  the  length  of  the 
attack  and  bei^th  of  temperature.  In  one  patient 
sick  six  weeks,  with  a  temperature  reaching  105  daily 
for  nearly  two  weeks,  the  loss  of  weight  was  slight,  but 
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tbe  BUMeular  ton*  vm  mncli  impaired  but  vw  mpidlj 
r^uned. 

That  these  oisM  an  prohi^l?  toxenteric,  ai  claimed 
bj  Dr.  J.  A>  Withvnpaon  of  NaahTlIls,  ie  evidenced 
by  tbe  fact  that  when  relapses  have  occurred,  in  mj 
praotic*  th^  eoold  be  tnwed  to  imivudent  eating.  In 
no  COM  of  the  many  treated  hare  I  erw  Be»i  any  tea' 
dency  to  epistozis,  though  in  some  peraona  vha  were 
prediaposed  to  tamper  with  their  nasal  orguu,  a  few 
traeea  of  blood  have  been  noted  in  the  aeeretiooa  blows 
from  the  nose.  The  kidneys  have  acted,  as  a  rule,  nor- 
mally, the  quantity  of  urine  being  diminiBhed  where  tbe 
akin  has  arted  too  freely.  We  have  no  dry  harsh  sldn 
in  this  fever  ae  in  typhoid  fever,  nor  is  sweating  any 
evid^tce  aa  in  malarial  fever  of  a  decrease  in  tempera- 
t\ire,  the  akin  in  this  fever  being  frequently  bathed  in 
perspiration  when  the  temperature  is  at  its  maximum. 

One  of  the  most  marked  peculiarities  of  thia  fever 
is  the  dleproportion  between  the  pulse  rate  and  the  tem- 
perature. The  ratio  is  frequently  inverse,  the  pulse 
beating  at  from  normal  to  90,  with  a  temperature  of  103 
to  106  or  even  higher,  and  the  same  may  be  said  to  be 
true  in  regard  to  the  temperature  of  any  exposed  portion 
of  the  surface  of  the  body.  The  hand  applied  to  the 
pulse  and  then  to  the  forehead  would  lead  anyone  not 
using  a  thermometer  to  aay  that  there  was  a  perfect 
freedom  from  fever.  This  condition  of  things  has  been 
reported  to  me  time  and  again,  and  yet  when  the  ther- 
mometer was  used  in  the  mouth  or  axilla  a  Mf^  tem- 
perature was  clearly  shown.  The  hand  applied  over  the 
bowels  or  to  the  back  under  the  clothes  and  cover  fre> 
qnently  shows  fever.  In  these  cases,  no  proper  nursing 
can  be  done  without  the  use  of  the  thermometer  every 
two  hours,  and  a  record  is  required  to  be  kept  in  every 
case,  with,  however,  a  verbal  direction  not  to  disturb 
the  patient  when  soundly  sleeping.  I  might  refer  to 
the  fact  that  it  hae  been  my  experience  that  the  nearer 
a  direct  proportion  between  pulse  and  temperature,  the 
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more  confidentl}'  is  a  temunation  by  lysis  to  be  expected 
at  the  expiration  of  21  days,  and  vice  versa.  In  those 
cases  of  indirect  ratios  the  termination  is  more  likely 
to  be  by  crisis  and  profuse  sweating.  In  this  class  of 
coses,  when  the  fever  b^ius  to  intermit,  strychnin  is 
demanded.  I  might  consume  time  indefinitely  on  the 
subject,  but  my  time  is  np. 

TltEATMENT. 

As  to  treatment,  a  few  words.  As  soon  as  satisfied 
that  the  cases  are  not  malarial,  which  should  be  deter- 
mined in  four  days,  qninin  should  be  abandoned  or  used 
u  a  tcmic  in  3  gr.  doses.  I  have  obtained  my  best  results 
by  alternating  the  following  prescriptions  for  an  adult : 

8.    OuatMol  cart 51i 

Sod.  salicyL   Svi 

Bismuth,  lact Sir 

M.    Sig. :  Take  one  teatpoonfnl  erery  four  Itour*. 

8,     Tr.  iodin Su 

Lfq.  potaa.  araenit Si 

Aqtis   Siv 

M.  Sig.:  Shake.  TeaBpoonful  every  four  houre.  Alter- 
nate with  tbe  first  mixture. 

All  ^r^ptoms  are  met  as  they  arise,  but  unless  some 
Idio^ncrasy  is  manifested  by  the  patient  and  the  tent 
peratnre  runs  high,  these  two  prescriptions  are  kept 
up  regularly  night  and  day,  but  where  the  grade  of 
fever  is  low  they  are  usually  omitted  at  bed  time,  say 
10  p.  m.  I  have  used  many  intestinal  antiseptics  in 
treating  this  fever,  but  have  had  the  best  results  this 
year  from  the  above  course. 

The  temperature  is  reduced  by  the  froe  use  of  tepid 
or  cold  water,  allowing  the  patient  to  choose. 

The  diet  is  liquid  or  semisolid,  buttermilk  being  pre- 
ferred to  anything  else  when  the  patient  can  use  it. 


SOUTHERN  FEVEBS. 


WILLIAM  KBAUSS,  Ph.G^  UD. 

HEMPaiS,    TBHH. 


In  aBsigning  this  Bubject  to  me,  our  secretary  said  he 
wanted  to  show  that  some  missionaTy  Tork  on  the  sub- 
ject of  fevers  in  the  Miesissippi  Valley  waa  being  done, 
despite  the  controversies  one  sees  about  slow,  continued, 
typho-malarial,  and  other  fevers.  With  this  idea  of 
the  scope  of  the  paper,  fevers  of  sepsis,  tubercuIoaiB, 
rheumatism,  syphilis,  etc.,  have  not  been  given  a 
place. 

The  cases  presented  are  to  be  looked  on  as  types  of 
a  number  of  cases  seen  by  the  author,  and  are  believed 
to  serve  the  purpose  better  than  an  elaborate  discussion 
for  which  we  have  no  time.  None  of  the  histories  are 
complete,  but  enough  is  offered  to  make  the  point  in- 
tended. 
1,   ACDTE   ESTIVAL   FETBKS;   2,   0ABE8   WITH  ADT0P8IBS. 

Cask  1.— W.  B.,  male,  white,  aged  M,  was  brought  to  St 
Joseph's  HospitB.1  in  Julj,  1SO0,  in  an  uncoDBciouB  condition. 
From  others  it  was  learned  that  he  was  a  paaseiiger  on  a  trun 
coming  to  Memphis,  and  wbb  suddenly  talcen  with  what  was 
described  as  "eongeation" — a  term  very  much  in  vogue  to 
denominate  sudden  fevers  usually  terminating  in  death.  His 
temperature  on  admiBsion  two  hours  later  was  108  F.  The 
notes  of  the  attending  physician  stat«  that  ice  baths,  sub- 
cutaneous injections  of  antipyrin  and  quinin  had  failed  to 
bring  about  ^  change,  and  he  died  in  sii  hours  without  ever 
regaining  conBclouBness. 

A  blood  examination  had  not  been  ordered,  but  the 
antemortem  diagnosis  read  "pernicious  mahirial  fever." 
The  following  from  the  necropsy  report  is  of  interest : 
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Autopn^  five  houra  after  death;  rigor  mortis;  body  ot  a 
very  pJethoric  man;  capillary  etaeis;  ecchymoBlH;  iiiclBion 
over  caWariuin  bleeds  freely ;  exceseive  hyperemifL  of  ea- 
cephalon;  blood  smeara  taken.  Abdominal  viscera  pale,  no 
marked  changes;  pleune  free,  lungs  hyperemic;  heart  very 
firm,  right  ventricle  full  of  dark  fluid  blood;  smears  from 
this  also;  DO  plaamodia  in  either.  Postmortem  diagnosis, 
sunstiroke. 

Case  2. — Colored  man,  aged  about  4S;  arrived  at  city  bos' 
pital  comatose  in  August,  1900.  Attendant's  notes  showed 
rectal  temperature  of  107  F.  on  admission;  Plasmodia  In 
blood.  Was  packed  in  ice,  quinin  and  saline  infusion  aub- 
cutaneoualy;  slight  reaction;  death  next  morning. 

Autopsy:  Marked  hyperemia  of  all  the  organs;  beart  con- 
tains thrombi  which  ars  nearly  white. 


Cbart  1.  case  3. 

The  tissue*  and  blood  were  taken  to  author  for  microscopic 
examination. 

Smears  from  lungs  and  brain  contained  estivo- autumnal 
parasites,  no  crescents;  splenic  blood  not  St  far  e 
UicTOBcopic  sections  showed  marked  pigmentation  i: 
spleen,  kidneys  and  lunga.  Pigment  is  siderin,  not  r 
Very  marked  fibrous  endarteritis,  especially  of  t' 
doubtless  syphilitic.  Tissues  had  been  in  formalin  very  long 
and  efforts  to  stain  parasites  in  the  sections  proved  unsatis- 
factory. 

These  two  eases  are  reported  as  difFerent  aomatose 
feyere  with  very  similar  symptoms.  If  the  attendant 
of  the  first  coae  had  made  a  blood  examination  he  would 
not  have  fallen  into  the  error  of  giving  quinin  to  a 
patient  with  annetroke — ^it  was  a  serious  mistake. 


Cask  3.— J.  M^  mged  26.  Admitted  to  fit.  JoMpli'i  Em- 
pftal  Sept.  28,  ISSQ.  Had  been  Bick  at  Little  Rode,  Ark., 
with  djMQterj  for  >  week;  had  had  Tomiting  and  daily  chilli. 
On  admisaion  showed  abdominal  tendernese,  alight  tjtnpany, 
gargling  in  right  iliac  fossa;  spleen  enlarged  and  tender; 
tongae  drf,  red  and  hard,  with  Sssures;  low  delirium  at 
times.  The  aocompanying  temperature  chart  eompIeUs  the 
history,  but  the  record  for  the  first  Ave  days  Is  not  correct, 
as  it  was  found  afterward  that  be  had  nocturnal  chills  and 
exhibited  much  prostration  in  the  mornings.  A  physician  In 
conanitation  insUted  on  its  being  typhoid.  The  blood  analysis 
appears  on  the  fever  chart;  he  had  the  malarial  leucocyte 
count,  estiTO-autumnal  parasites,  crescents,  no  Widal  reac 
tion.  The  treatment  was  antimalarial,  salines  for  the  dys- 
entery. He  was  discharged  cured  at  the  end  of  four  wedcs. 
Hi*  paroxysms  being  nocturnal,  they  had  been  OTerlo(Aed 
and  the  accompanying  dysentery  helped  to  produce  the  typh<dd 
■ymptoms.     Heroic  quinlnicatlon  changed  the  picture. 

T]ie  temperature  chart  and  blood  examination  saved 
this  case  from  being  elassed  ae  typhoid  fever,  and  death 
would  have  been  the  result. 

Case  4. —  (K«cord  taken  from  the  Reports  of  the  Marine 
Hospital  at  Memphis.)  The  writer  saw  the  patient  several 
times  and  aseisted  at  the  autopsy: 

J.  F.,  colored;  native  of  LoiiiBiana;  admitted  to  the  United 
States  Marine  Hospital  at  Memphis  Dec.  26,  lSd6,  and  died 
Jan.  3,  18i)7. 

History. — Patient  waa  a  well -developed  and  heal  thy- looking 
colored  boy-  He  had  been  sick  for  four  days  with  chills  and 
fever.  Initial  chill  came  on  in  the  evening  and  was  very 
severe;  had  a  similar  chill  every  evening  up  to  day  of  admis- 
sion. His  bowels  were  very  loose  from  the  first.  Discharge 
watery  and  preceded  by  pains  in  the  abdomen.  Temperature 
on  admission  wax  40.5  C.  PuUe  poor;  tongue  round  and 
tlabby,  clean  and  red  on  ed^es  and  moderately  furred  in 
center.  Neither  liver  nor  spleen  noticeably  enlarged.  Was 
given  tincture  digitalis  on  admission  and  was  ordered  quiote 
every  four  hours  with  bismuth  and  mixture  for  diarrhea.  His 
temperature  on  the  morning  of  tlie  27th  waa  ,19  C.  and  pulse 
90;  bowels  loose  but  less  so  than  on  preceding  day.  His  blood 
showed  a  large  number  of  very  small  extra -corpuscular 
"rosettes"  and  some  granular  bodies.  The  segmentation  in 
rosettes  waa  not  as  distinct  aa  usual.  On  admission  the  diag- 
nosis of  intermittent  malarial  fever  was  made  to  conform  to 
official   nomenclature,   but   the   blood   examination   showed    at 
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once  that  the  disease  wae  estivo- autumnal,  or,  ae  the  nomen- 
cUture  bas  it,  remittent  fever.  The  possibility  of  a,  mixed 
infection  waa  coniidered  but  abandon^.  There  was  an  en- 
tirs  «baenc«  of  tjmpanitea,  gurgling  and  iliac  tendemesH. 
Tbe  stools  were  more  water;  and  paler  than  typhoid  stools, 
but  still  qnite  luggestiTe  of  typhoid.  While  the  malarial 
nature  of  the  case  was  clearly  established,  atitl  the  fever  was 
a  hard  one  to  classify  as  to  the  kind  of  malarial  fever  present. 
The  history  from  onset  to  admisaion  pointed  to  a  double  tertian 
or  to  the  variety  of  estivo-autunuuJ  fever  marked  by  quotid- 
ian paroxysma. 

The  appearance  of  the  roeettei  and  the  temperature  curve 
(or  tbe  first  four  days  indicated  the  quartan  type  of  eativo- 
autumnal  fever,  while  the  Bubsequent  temperature  curve 
showed  r^ular  tertian  remiseiona.  His  diarrhea  yielded 
■lowly  to  treatment,  dedining  by  the  Slst  to  two  passages 
a  day.     On  the  30tli  his  blood  showed  both  intra-  and  extra- 


Chart  2,  Case  4.— J.  F.,  V.  8.  U.  H.,  Uemphis.  Temperature 
transposed  to  F,  icsle.  B«mltt«Dt  fever,  with  dlarrbea,  parforatlon 
and  death.  Prodrome* :  CbillB  Halt;,  4  dajs :  one  on  admlsaloD ; 
parsaltea  In  blood. 

corpuscular,  small  hyaline  bodies,  and  a  few  large  and  actively 
motile  pigment  grains  or  blocks — two  or  three  to  each  body. 
The  next  day  only  a  few  extra-corpuaeular  pigmented  bodies 
could  be  found.  His  mental  state  from  about  the  third  day 
became  rather  foggy — a  fairly  ^ieal  typhoid  state  In  fact. 

On  the  Ist  of  January,  the  sixth  day  from  admission  and 
the  tenth  since  onset  of  disease,  he  had  several  severe  attacks 
of  colic,  and  these  recurred  on  the  2d.  On  the  uight  of  tbe 
2d  his  pulse  failed  rapidly,  tympanites  developed,  and  It 
became  evident  that  he  had  sustained  an  intestinal  perfora- 
tion. He  died  at  10  o'clock  on  the  morning  of  the  3d,  just 
twelve  days  from  date  of  first  attack. 

Necropsy,  twenty-four  hours  after  death.  Body  fairly  well 
nouriahed.  No  scars.  Oalvarlum  not  opened.  Lnnga  normal 
except  for  slight  congestion.  Pericardium  contains  about  200 
e.e.  of  fluid.    Heart  rather  small,  but  otherwise  normal.    Liver, 
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■pteea  and  kldneja  normftl  In  app«arAnee  and  liM.  Intcatinca 
showed  general  flbrinoua  adheaiona.  About  260  e.c.  of  fluid 
present  in  abdomen.  The  ileum  presented  a  large  number  of 
follicular  nleeratioDS.  These  ulcerations  were  all  opposite  to 
the  attachment  of  the  mesentery.  Pejer'a  patches  were  not 
at  all  involved.  The  mesenteric  glands  vere  not  enlarged. 
Two  perforations  were  present — one  4  cm.  from  the  ileo- 
cecal valve  and  the  other  12  cm.  ^lere  were  several  ulcers, 
in  which  the  coate  were  eroded  down  to  the  peritoneum.  At 
about  20  cm.  above  the  ileocecal  valve  there  was  an  area 
about  2  bj  4  cm.  where  the  entire  mucous  membrane  was 
eroded.  Sections  taken  through  the  ulcers  showed  a  tjplcal 
Mlicular  ulcerative  process  and  an  entire  absence  of  anf  of 
the  microscopic  appearances  of  chara^iteriBtic  tTphoidal  ulcers. 

The  ulcers  were  small,  fimnel-sliaped,  less  than  1 
mm.  in  diameter,  with  elevated  edges;  the  perforations 
were  about  2  mm.  in  diameter  and  closed  by  fibrinous 
exudate.  Dr.  Young  and  I  discussed  the  Widal  test, 
but  this  was  in  its  infancy;  neither  of  ne  bad  any  cnl- 
turee  of  typhoid  on  hand,  and  Johnston's  diieil  blood 
method  was  as  yet  unknown ;  typhoid  fever  is,  of  course, 
not  Bcientifically  excluded.  We  both  wanted  to  believe 
it  was  typhoid  fever;  it  was  between  Christmas  snd 
New  Year,  but  the  blood  and  postmortem  evidences  were 
against  such  a  diagnosis,  and  it  was  reported  as  a  case 
of  remittent  fever. 

III.    CONTIKDED    FEVEB8    WITH    CONSTIPATION,    3    CASBB. 

During  my  term  of  service  in  the  summer  of  1899 
at  St.  Joseph's  Hospital  I  had  248  cases  of  fever,  and 
of  this  whole  number  there  were  only  3  in  which  there 
was  a  question  of  diagnosis;  one  of  these  is  reported 
above.  During  1902  I  was  interested  in  2  cases,  which 
follow : 

Cabi  6.— O.  Q.,  aged  19,  male,  drug  clerk;  had  had  inter- 
mittent fever  a  year  ago;  malaise  this  time  for  several  days, 
followed  by  catarrhal  bronchitis.  Seen  first  by  Dr.  Baldwin 
(to  whom  I  am  indebted  for  this  historyl  on  Oct.  26,  1902. 
Proviaianal  diagnosis,  la  grippe;  salines  and  salicylates  ad- 
ministered; remission  on  second  day,  rise  on  third;  cinchon- 
ized  for  three  days.  Temperature  during  first  week,  morning 
100  to  101.6  F.,  evening  101  to  102,  pulse  SO  to  SS.  Dried 
blood  spreads  brought  to  me  November  2  showed  intracorpua- 
cular  estivo-autumnal  parasites,  about  half  grown,  no  cresoent>} 
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tafeeUd  eelli  genenll^  crauited  and  snuiH.  LeuoocTte  count 
of  300  cellB:  Hmall  IjinphocfteB,  6.3  per  cent;  large  I7111- 
phoejtea,  30.3  per  cent;  poljmorphonuctear,  68  per  cent.; 
MdnophileB,  1.3  per  cent.;  bajKiphiles,  1  per  cent.;  a  few 
microcj'tea  and  Baiall  nucleated  forma,  phantom  celle  and 
polyctiromatophiles.  Xo  Widal  reaction  in  any  dilution.  He 
wee  thoroughlj  quininized  Eigain  without  visible  change,  and 
after  another  week  malHrial  infection  was  atill  present;  no 
WidAl;  small  Ivmphocytea,  20;  large  lyTiiphciiiytes,  14;  poly- 
morphonnelears,  64;  eoBinopbiles  and  bnsnphileB,  each  1  per 

PiiIm  still  86  and  good  voluine,  now  slightly  dicrotic. 
Xemj^ature  nina  from  100  to  103  without  change  in  pulee. 
Thia  time  he  was  given  00  grains  quinin  hydrobromate  in 
&4  honra;  it  seemed  10  have  tbe  effect  of  running  up  tbe  fever, 
for  he  had  102  in  tlie  morning  and  104  in  tbe  afternoon  fol- 
lowing, aiid  for  four  boura  there  waa  intestinal  hemorrha^, 
a,t  Orat  slightly  clotted,  then  fluid  and  carmine  red;  then 
were  no  piles.  Gold  sponging  was  followed  by  a  fall  in  fever 
and  profuse  diaphoresis.  The  fever  now  gradually  declined, 
reaching  normal  on  the  32d  day  of  the  disease. 

There  was  marked  tendency  to  constipation  throughout, 
combated  by  salines,  and  when  these  were  suspended  some' 
tympanites  would  develop.  Nose  bleed  once  in  tbe  first  week; 
a  few  petechia  present  once,  but  rather  persistent;  subsultus 
once,  early;  mental  hebetude  at  times.  £ntire  course  mild 
«ud  marked  by  very  slow   pulse.     Widal  reaction  constantly 

Casx  6. — This  patient  took  to  bis  bed  June  14,  1B02,  and 
was  removed  to  a  private  room  at  St.  Joseph's  Hospital  on 
th«  10th.  The  previous  history  was  that  of  malaise  for  a 
week,  with  gradually  rising  fever.  The  attending  pbyaician 
found  estivo-antumnal  organisms  and  pigmented  leucocytes, 
and  gave  several  intragluteal  injections  of  quinin  bimuriate 
with  urea,  O.ii  gram  each  in  10  c.c.  of  water  at  six-hour  in- 
tervals. There  waa  albuminuria  with  casts  and  gradually 
aggravating  oliguria  during  tbe  first  week.  Renal  and  frontal 
pains  were  constant  and  tronblesome  symptoms.  There  was 
obstinate  constipation  and  intestinal  pareeia  throughout.  Tbe 
patioit  could  not  bear  cold  to  the  aurface.  even  icebags  pro- 
duced local  neuralgia,  and  the  temperature  was  reduced  with 
thermol  when  it  got  near  104 ;  for  this  reaaan  the  fever  chart 
has  no  value. 

At  the  end  of  the  first  week  in  bed,  no  blood  evidencM  of 
malaria  being  present  and  fever  still  persisting,  several  trlala 
with  the  Widal  teat  were  made,  but  without  result.  The  diag- 
Boals  of  paratyphoid  was  suggested  by  one  consultant,  but  no 
cultures  were  obtainable.  The  fever  definitely  subsided  at  the 
end  of  three  weeks  without  further  resort  to  quinin. 

This  patient  vas  eeen  by  three  very  competent  prac- 
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titioners  with  all  the  resources  of  modem  medicine  at 
their  command,  yet  one  positivel;  asserte  that  it  was 
s  case  of  malarial  fever  and  proves  it  by  his  slides ;  the 
second  is  equally  as  certain  that  it  was  typhoid  fever, 
despite  the  failure  of  the  Widal  test,  and  the  third,  who 
is  our  honored  secretary,  modestly  suggested  that  it  was 
paratyphoid.  The  writer's  own  opinion  is  not  worth 
much,  since  he  was  the  patient.  A  very  complete  his- 
tory was  taken,  but  it  throws  no  light  on  the  case. 

During  the  summer  of  1900,  26  cases  with  history 
of  acute  malarial  fever  were  admitted  to  my  service 
at  St.  Joseph's  Hospital,  none  of  which  received  any 
antiperiodic  treatment  after  admiesioo.  The  blood  was 
examined  in  11  without  showing  infection.  They  were 
held  to  await  ftirther  recrudescence  of  the  paroxyBms, 
bnt  the  fever  gradually  subsided.  They  were  booked 
as  postmalarial  malaise.     Here  is  the  history  of  one: 

Casi  7. — L.  F.,  female,  aged  24,  white,  married.  Lived  in 
St.  Francia  bott<»a;  admitted  June  10,  1900,  with  hiator}'  of 
tertian  chilli.  Temperature  on  afternoon  of  daj  of  admia- 
alon  102  F.,  pulse  110  and  imall.  Liver  and  spleen  en- 
larged. Blood  aualTSis  next  morning:  reda,  3,640,100;  hemo- 
globin, TO  per  cent.,  indicating  reduced  color  index;  whites, 
0,470,  differential  count  of  200  (eosin  and  methylene  blue). 
Small  mononuclears  10.5  per  cent.;  large  mononucleitra  and 
baaophiles,  28.5  per  cent.;  neutrophilee,  64  per  cent.;  eosino- 
philea,  6  per  cent.  No  malarial  organisme;  aome  leucocytea 
pigmented. 

Blood  count  &ve  daje  later  showed  3,981,000  reda;  hemo- 
globin, 80  per  cent.;  whit«a,  10,190,  70  per  cent,  of  which 
were  neutropbiles ;  eosinophiies  and  small  lymphoc^s  gain- 
ing.   Discharged  on  June  20  feeling  quite  well. 

The  following  is  a  case  of  typhoid  fever  with  irregu- 
lar temperature  curve: 

Casb  8.— W.  J.  R.,  aged  21,  male,  white,  clerk.  After  a 
two-daj  malaise  he  went  to  bed  on  July  20,  1001,  with  a  chill, 
followed  by  high  fever  and  going  off  in  a  sweat.  The  first 
temperature  reading,  taken  at  this  stage,  was  104  F.  Blood 
examinations  on  fever  chart;  malerial  count,  leucocytosis,  no 
Plasmodia.  Next  day  he  had  another  chill,  followed  by  rise 
of  temperature  to  105.2;  no  plasmodia;  no  local  symptoms 
to  account  for  chills,  pus  suspected;  bowels  constipated  and 
paretic;  enema  and  salines  given.  Fever  then  assumed  a 
remittent   type   and    leucocytes   diminished;    relative   i 


inphocTtcB.  Widal  reaction  poaitive  on  flrat  and 
sixth  da^r-  ^e  case  now  ran  ^leallj  tTphoid 
third  wMk  there  was  another  ehtll  with  leu- 
plasmodia;  no  quiutn  givan.  Prom  nov  on 
gradually  subaided  and  li«  made  an  uneventful  recoverj. 
"jUiT  later  he  developed  a  auppurative  appendicitia  and  waa 
succeasfully  operated  on,  I  am  now  quite  sure  that  this  ia 
what  complicated  hia  typhoid  fever.  I  should  add  that  no 
adheaiona  were  found  at  the  operation.  The  accompan^ng 
temperature  chart  completes  the  hiatory. 

Without  a  blood  examination  this  would  have  been 
regarded  as  a  case  of  malarial  fever  with  intercurrent 
typhoid. 

Now,  in  eoncluaion,  a  few  words  ae  to  our  methods 
of  diagnosis.  The  Widal  reaction  is  open  to  fallacies. 
Even  if  the  culture  is  just  right  and  the  drop  contains 
no  fibrin,  we  have  errors  estimated  at  from  3  to  12  per 
cent,  either  way.  Frequently  a  single  test  is  all  that 
con  be  made  and  the  reaction,  if  transient,  may  escape 
ns.  We  also  know  that  it  may  persist  from  a  former 
attack  and  which  was  perhaps  not  recognized. 

On  the  other  hand,  to  what  do  we  refer  the  Widal 
test  as  standard?  When  can  we  say  that  it  haa  failed? 
The  blood  culture  test  only  appears  in  about  70  per 
cent,  or  less  of  apparent  typhoids.  If  we  have  a  patient 
with  no  symptom  but  fever,  but  whose  blood  gives  a 
Widal  reaction,  we  say  he  has  typhoid  fever,  yet  we 
have  such  cases  that  do  not  react  to  typhoid  culture 
and  are  undoubtedly  cases  of  thermic  fever.  Yet  when 
we  have  a  case  with  typhoid  symptoms  and  no  Widal 
we  say  that  the  test  has  failed.  In  the  first  instance  we 
reject  the  negative  clinical  evidence  and  in  the  second 
we  reject  the  negative  laboratory  evidence;  we  do  not 
question  the  reliability  of  the  Widal  test  in  the  one,  but 
we  do  in  the  other. 

As  regards  malarial  infection,  we  are  by  no  means 
a  unit  as  to  the  diagnostic  value  of  a  few  infected  red 
corpuscles.  We  certainly  do  have  latent  "malaria," 
though,  perhaps,  never  without  symptoms,  and  any 
intercurrent  disease  may  drive  the  parasites  into  the 
peripheral  circulation;  we  attribute  the  fever  to  the 


parasites  and  cinchomze,  eometimee  vith  effect  on  the 
fever,  sometimeB  without.  The  result  is  conflictiog 
opinion  as  to  the  value  of  quinin  in  malarial  fevers. 
The  so-called  malarial  leucocyte  count  is  not  always 
characteristic;  I  have  found  it  repeatedly  in  fevers 
giving  the  Widal  reaction  when  there  were  no  plasmodia. 
If  we  make  a  spread  by  drawing  one  slide  lengthwise  of 
another  and  count  only  within  the  leucocyte  fringe  we 
find  relatively  leas  small  lymphocytes,  because  these  are 
left  behind  with  the  red  cells. 

BUUMABT. 

We  might  snnunarize  our  paper,  then,  as  follows : 

1.  A  very  sudden  hyperpyrexia  in  midsummer  is  more 
apt  to  be  sunstroke  than  "congestion."  Do  not  give 
quinin  without  cause. 

2.  The  malarial  leucocyte  count  is  only  collateral 
evidence  of  malarial  infection,  and  the  count  must  in- 
elude  all  the  cells  in  the  spread. 

3.  The  Widal  test  may  lead  us  into  error  in  a  small 
percentage  of  cases ;  the  blood  culture  test  is  more  diffi- 
colt  and  haa  no  negative  value. 

4.  A  chill  or  fulminant  onset  of  a  typhoid  fever  is 
not  sufficient  evidence  of  a  complicating  malaria. 

5.  A  chill  or  sodden  disturbance  of  the  temperature 
curve  during  convalescence  in  typhoid  fever  is  not  neces- 
sarily malarial. 

6.  In  a  malarial  infection  the  persistence  of  sn  ir- 
regular subcontinuous  fever  after  thorough  cinchoniza- 
tion  is  not  evidence  of  a  typhoid  complication  or  of 
remaining  plasmodia. 

7.  A  positive  diagnosis  of  summer-fall  fevers  is  not 
always  possible. 

8.  In  the  hygienic  management  of  summer-fall  fevers 
we  should  presuppose  a  double  infection,  irrespective 
of  symptoms. 

d.  Some  of  the  summer-fall  fevers  are  typhoid,  some 
are  malarial  and  a  few  of  them  are  neither  one,  but 
the  writer  is  opposed  to  the  belief  in  an  X  fever. 


A  CLINICAL  OBSEEVATION  OF  NINETY 
CASES  OF  TYPHOID  FEVER. 


R.  M,  HARBIN,  MJ). 


While  a  statistical  study  of  typhoid  fever  is  not  in 
strict  accordance  with  the  caption  of  this  article,  there 
is  a  valnahle  amount  of  information  as  to  the  etiology 
of  the  disease  furnished  by  the  vital  statistics  of  the 
Twelfth  Census  Reports  and,  for  a  practical  observation, 
a  few  facts  may  be  referred  to  without  impropriety. 

The  geographical  distribution  of  typhoid  fever  shows 
a  greater  prevalence  in  the  southern  states,  including 
the  Carolinaa,  Georgia,  Alabama,  Mississippi  and  Ten- 
nessee, the  death  rate  being  76.1  per  1,000  deaths.  Next 
highest  mortality  ia  G9.5  for  LouiBiana,  Miesouri,  Arkan- 
sas, Indian  Territory  and  Texas.  Of  the  latter  80.6  is 
rural  and  38.7  ia  cities.  The  general  rate  for  rural  is  48 
and  cities  19,  which  suggests  a  greater  aource  of  infec- 
tion in  the  rural  diatricts.  Nearly  every  source  of  the 
infection  can  be  excluded  except  the  drinking  water, 
which  is  contaminated  by  the  soil.  My  own  observation 
of  the  cases  herein  reported  warrants  that  belief,  as  79 
cases  drank  well  water  and  11  cases  drank  hydrant  water, 
and  the  greater  proportion  of  the  population  in  the 
locality  where  this  observation  was  made  ia  dependent  on 
hydrant  water  for  drinking  purposes. 

It  will  be  observed  in  Table  1  that  the  general  death 
rate  per  1,000  deaths  from  typhoid  fever  is  34.     In 


Georgia  the  rate  is  58,  while  New  York  has  13  and 
Massachusetts  has  a  rate  of  12.  Atlanta,  Ga.,  has  a  rate 
of  40,  while  New  York  City  has  8. 


As  will  he  observed,  the  death  rate  in  Georgia  is  less 
for  the  colored  race,  heing  46,  while  that  of  the  white  is 
71.  The  disease  is  evidently  leas  frequent  and  less  fatal  in 
the  colored  race.  This  disease,  excepting  tuberculosis 
and  pneumonia,  claims  more  victims  than  any  other 
disease  in  thG  south  and,  excluding  the  infant  mortality 
of  pneumonia,  it  is  second  in  causing  more  deaths  in 
adult  life.  According  to  death  rates  given  by  the  census 
report  in  the  rural  districts  of  Georgia,  there  were  1,335 
deaths  from  typhoid  fever,  while  tuberculosis  claimed 
1,668. 

A  greater  number  of  deaths  from  typhoid  fever  occur 
in  the  months  of  August,  September  and  October  and 
there  is  a  more  frequent  occurrence  after  a  season  of 
heavy  rainfall.  It  is  pre-eminently  a  disease  of  early 
adult  life,  and  the  average  age  at  death  of  all  cases 
in  the  United  States  is  28.8  years.  Typhoid  fever  shows 
a  marked  predilection  for  occupations.  As  will  be  ob- 
served in  Table  2,  farmers  have  the  highest  death  rate, 
58  per  1,000  deaths,  excepting  teachers,  which  is  98. 
Nureee  have  a  rate  of  56,  miners  43,  clergymen  37,  and 
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physicians  and  lawyers  Z3.  It  will  be  observed  that 
physicians,  although  in  contact  vith  the  disease,  do  not 
often  become  infected  and  nurses  are  not  more  often  in- 
fected than  other  classee.  There  are  more  people  ill 
with  typhoid  fever  during  the  year  than  any  other 
disease,  especially  farmers.  Eatimating  the  mortally 
of  typhoid  at  15  per  cent,  tuberculosis  75  per  cent,  and 
pneumonia  20  per  cent.,  there  were  farmers  ill  from 
typhoid  fever  37,71U,  from  tubercnloeis  14,735,  and 
from  pneumonia  65,003.  The  same  observation  is  noted 
for  other  occupations. 

The  death  rate  per  100,000  population  for  variooa 
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occupations  is  as  follows:  Farmers,  33;  miners,  38; 
physicians,  33 ;  clergymen,  46 ;  lawyers,  31,  and  nurses, 
47. 

These  facts  may  be  summarized  as  follows: 

The  death  rate  from  typhoid  fever  in  the  south  is 
startling  and  claims  about  an  equal  number  of  deaths 
among  the  whites  as  tuberculosis,  and  well  water  is 
probably  the  source  of  infection. 

There  are  more  adults  ill  from  typhoid  fever  daring 
the  year  than  any  other  disease  in  Qeorgia. 

Farmers,  next  to  teadiers,  have  the  highest  death 
rate. 

The  average  age  at  death  is  28.8  years. 

Most  writers  agree  that  typhoid  fever  Is  a  water  borne 


disease.  The  New  Yorh  Medical  Record,  in  an  editorial, 
says :  '^Wliile  agreeing  with  a  majority  of  inveetigatois, 
we  believe  that  water  is  the  chief  agent  in  the  causatioo 
and  dissemination  of  typhoid  fever,  and  we  admit  that  it 
may  be  air  borne,  being  transmited  by  dust,  flies,"  ete. 
Dr.  Leigh  Cauney  in  a  recent  book  r^ards  the  question 
of  etiology  as  a  question  of  pure  or  impure  drinking 
water.  Flies  among  the  poor  furnish  a  means  of  con- 
veyance of  infection,  as  the  writer  has  often  observed 
cases  imported  in  families  in  small  houses,  and  the  dis- 
ease spreads  to  other  members  of  the  family. 

In  this  report  of  cases  only  clinical  diagnoses  were 
made  and  the  suggestion  of  Professor  Osier  was  adopted, 
viz.,  any  fever  continuing  b^ond  ten  days  and  resisting 
the  influence  of  quinin  may  be  assumed  to  be  typhoid. 

I  Kgret  not  having  a  Widal  test  of  these  cases  to  re- 
port, but,  after  all,  tiie  clinical  diagnoses  may  be  quite 
as  reliable,  as  only  70  per  cent,  give  a  Widal  reaction 
before  the  end  of  the  first  week,  according  to  the  New 
York  health  department.  All  the  discussions  and  con- 
troversies prove  that  no  routine  drug  treatment  of 
typhoid  fever  has  any  specific  value.  Of  course  symp- 
toms should  be  controlled  by  appropriate  remedies. 

Turpentine  was  the  only  routine  drug  used  in  these 
cases,  and  it  certainly  relieves  the  intestinal  symptoms 
better  than  any  remedy  at  our  disposal.  It  has  been 
used  longer  and  more  widely  than  any  other  remedy,  and 
its  popularity  still  maintains  with  clinical  observers  of 
long  experience. 

Dr.  Baird,  at  a  meeting  of  the  Georgia  Medical  Asso- 
ciation, 190S,  gave  a  r^um^  of  the  treatment  of  typhoid 
fever  by  24  authorities  and  may  be  summarized  in  a 
few  words :  rest,  diet,  cold  bath,  etc.  My  own  experi- 
ence convinces  me  that  the  above  summary  represents 
the  facts  of  the  question,  and  it  behooves  us  to  study 
more  closely  the  details  of  the  rest,  diet  and  bath  treat- 
ment and  our  results  would  give  us  a  greater  percentage 
of  T 
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As  seems  to  the  writer  the  dietetic  treatmeiit  is  the 
most  important  of  all  and  no  drug  can  counterbalance 
the  baneful  effect  of  dietetic  sins.  Fasting  as  a  thera- 
peutic measnre  has  proved  eo  Taluable  to  me  in  the  treat- 
ment of  these  cases  that  I  account  for  the  low  rate  of 
mortality  bj  no  other  part  of  the  treatment.  The 
pathologic  anatomy  of  typhoid  fever  shows  a  conditi(Hi 
of  gastrointestinal  catarrh  with  hyperplasia,  with  a 
great  reduction  of  all  the  digestive  fluids.  Saliva  ia 
diminished  and  hydrochloric  acid  is  usually  absent  in 
the  gastric  juice  and,  in  fact,  almost  every  condition 
unfavorable  to  digestion  eziBts.  Diarrhea  is  an  effort 
of  Nature  to  throw  off  what  the  intestines  can  not  digest. 
Intestinal  nlcers  should  be  assumed  to  exist  in  every  case, 
however  mild,  and  the  proper  treatment  of  ulcers  is  rest. 

The  rational  treatment  of  such  a  condition  ia  a  re- 
stricted diet  or  fasting,  then  peristalsiB  can  be  better 
controlled  by  cold  application  and  an  opiate  may  be 
used  if  much  diarrhea  exists. 

The  eliminative  treatment,  so  called,  is  irrational  and 
would  be  unnecessary  if  there  was  no  surplus  of  food 
in  the  intestines  to  dispose  of. 

The  active  symptoms  in  the  first  stage  of  the  disease 
can  be  better  controlled  by  fasting  for  M  to  48  hours 
or  even  longer,  than  by  any  other  remedy  and  the  effect 
of  any  other  remedies  applied  will  be  greatly  enhanced. 
The  effect  of  the  cold  bath  is  much  more  marked.  I 
have  often  noticed  that  the  temperature  can  be  reduced 
2.5  degrees  by  a  simple  sponge  bath.  Many  patients 
exhibit  marked  peculiarities  as  to  the  effects  of  cold 
applications,  most  cases  having  an  agreeable  effect 
during  a  high  temper^ure,  while  in  others  having  an 
exciting  effect.  The  Brand  system  being  more  or  less 
impracticable,  recourse  is  had  to  the  modified  cold  bath 
or  even  a  hot  bath.  Each  case  should  be  studied  on  its 
own  merits  and  the  cold,  warm  or  hot  sponging  applied 
accordingly.  In  fact,  some  observers  have  claimed  better 
results  from  the  hot  bath.    The  patient's  comfort  should 
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not  be  lost  sight  of  in  the  bath  treatment.  It  haa 
been  my  observation  that  cold  is  better  for  some,  while 
warm  sponging  is  better  for  others,  and  still  in  other 
cases  cold  and  hot  sponging  alternating  hss  been  better. 
In  sthenic  cases,  with  very  high  temperature  causing 
delirium,  ice-cold  applications  are  preferable  and  in 
later  stages,  where  the  temperature  is  not  excesaive  but 
delirium  eziste,  warm  sponging  haa  a  more  soothing 
effect.  In  asthenic  cases,  with  hyperpyrexia,  the  cold 
and  warm  alternating  seem  to  act  better.  Rubbing 
enhances  the  eftect  of  these  applications  and  heat  is 
thereby  dissipated.  It  has  been  stated  that  30  per  cent, 
of  the  entire  quantit;  of  blood  in  circulation  remams 
in  the  cutaneous  system  and  the  intimate  relations  be- 
tween the  physiologic  function  of  the  skin  and  tempera- 
ture rariations  of  the  body  both  throw  light  on  the 
importance  of  sponging  in  typhoid  fever.  An  excess  of 
food  in  the  intestines  increases  peristslsis  and  favors 
the  absorption  of  toxins.  The  writer  has  observed  an 
increase  of  several  d^rees  of  temperature  in  a  quiescent 
case  by  taking  a  dose  of  castor  oil. 

It  is  a  clinical  fact  that  emaciation  is  less  from 
typhoid  fever  than  any  other  acute  disease,  and  the 
danger  from  inanition  is  slight.  A  recent  writer*  ob- 
serves "that  emaciation  seemed  to  be  independent  of  the 
.  amount  of  food  taken  into  the  stomach,"  and  the  same 
observation  has  often  been  made  by  myself,  which  would 
show  that  nutrition  is  not  dependent  on  the  amount  of 
food  taken  into  the  stomach.  Many  cases  run  an 
abortive  course  after  the  amphibolic  stage  under  a 
treatment  of  fasting  and  a  restricted  diet.  After  fast- 
ing 24  to  48  hours  a  very  restricted  diet  should  be  given, 
consisting  of  broths  of  beef,  chicken,  mutton,  oysters, 
etc.,  coffee,  cocoa,  egg  albumin,  peptonoids,  etc.,  in  pre- 
scribed amounts. 

Gelatin  is  a  valuable  adjuvant  in  the  dietary  of  a 
typhoid  patient.    It  serves  three  purposes:  adds  to  the 
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relish  of  the  various  liquids,  lessens  the  nitrogenons 
Tsste  from  the  STstem  and  prevents  hemorrhage.  A 
teaBpoonfol  three  or  four  times  a  da;  is  the  amount 
usually  ordered  and  should  be  dissolved  in  a  little  hot 
water  and  then  added  to  any  liquid  nourishm^Lt,  meat 
broths,  cocoa,  coffee,  tea,  etc.  It  adds  a  richness  of 
taste  to  these  slops,  which  otherwise  become  tiresome 
to  the  patient.  The  food  value  of  gelatin  is  recognized 
and,  being  in  a  concentrated  form,  servos  an  excellent 
purpose.  When  used,  emaciation  is  less  rapid.  The 
hemostatic  effect  of  gelatin  is  universsllj  conceded,  but 
to  wait  until  an  intestinal  hemorrhage  has  occurred  but 
little  immediate  good  can  be  hopM  for  by  its  use.  It 
should  be  used  as  a  routine  in  all  cases  to  prevent 
hemorrhage.  Very  aggravated  diarrheic  cases  do  not 
tolerate  it  so  well,  as  it  may  increase  tympany.  Bat  in 
these  cases  it  may  be  used  on  alternate  days  in  small 
quantities.  Since  beginning  its  use  no  hemorrhage  has 
occurred.  The  case  should  be  closely  studied,  and  any 
excess  of  food  will  be  indicated  by  a  rise  of  temperature. 
To  nourish  the  patient  by  a  minimum  amount  of  food 
requires  a  very  close  study.  Milk  should  be  absolutely 
forbidden,  because  no  one  can  predict  when  it  will  form 
a  curd,  which  is  worse  than  any  solid  food.  One  of 
my  patients  had  a  hemorrhage  in  convalescence  from 
tddng  milk  and  lime  water,  equal  parts.  I  examined 
curds  the  size  of  a  hazelnut  in  the  bloody  dejecta. 
The  case  was  a  mild  one.  It  is  valuable,  however, 
diluted  with  two  to  five  parts  of  coffee,  cocoa,  broths, 
hot  water,  as  under  these  circumstances  the  danger  of 
curd  formation  is  light. 

This  plan  of  dietetic  treatment  should  be  continued 
until  active  symptoms  are  controlled  and,  as  improve- 
ment advances,  nourishm^it  may  be  more  liberally 
given.  Solid  food  is  a  danger  that  offers  few  advantages 
to  the  patient.  Nearly  ^  recrudescences  are  due  to 
dietetic  errors.  Fasting  in  late  stages  and  convalescent 
stages  will  cause  fever,  as  inanition  often  causes  fever. 


Below  is  a  summary  of  the  table  of  reported  cases ; 
Of  the  cases  87  vera  vhite  and  3  colored.  The  youngest 
was  i,  and  occurred  with  4  othere  in  the  same  family, 
and  the  oldest  was  60.  Gases  under  10  were  30;  be- 
tween 10  and  20,  29  cas^;  between  20  and  30,  20 
cases;  over  30,  21  cases.  The  average  age  was  19.4. 
There  were  48  males  and  42  females.  As  to  the  months 
of  occurrence,  August  daimed  27 ;  September,  21 ;  July, 
16;  October,  15;  November,  5;  June,  4,  and  April,  2. 
Those  classed  mild  were  58  and  those  severe  32.  Gastro- 
istestinal  symptoms  were  marked  in  36  and  absent  in  54. 
Nervous  Erymptoms  were  marked  in  18  and  absent  in 
72.  The  average  dnration  was  19  days,  and  the  same 
without  relapes  was  17  days.  Five,  or  5  6/10  per  cent., 
of  the  cases  relapsed,  and  all  recovered.  The  relapses 
were  ascribed  to  taking  too  early  of  solid  food.  Five 
cases  were  complicated.  Three,  or  3.3  per  cent.,  had 
hemorrhage,  two  of  which  were  slight  and  the  third 
immediately  fatal  from  getting  up  in  delirium. 

One  case  (No.  88)  was  diagnosed  appendicitis  and  on 
the  fourth  day  an  apparently  normal  appendix  was  re- 
moved and  the  case  pursued  a  typical  course  of  the  dis- 
ease to  recovery. 

Case  72  had  hematuria  and  recovered. 

Case  24  had  double  parotid  suppuration  and  osteitis  of 
tiie  humm,  and  after  forty-five  days  recovered. 

Case  14  had  an  attack  two  months  previous. 

Of  the  fonr  deaths  (4.4  per  cent)  Case  46,  a  negro, 
can,  with  propriety,  be  ruled  out,  as  he  was  dis- 
miesed  and  I  was  called  to  see  him  in  a  relapse,  in  a 
dying  condition,  having  had  urinary  retention  twenty- 
four  hours. 

Case  57  would  probably  have  recovered,  but,  being 
without  a  nurse,  ^e  got  up  in  delirium  and  a  fatal 
hemorrhage  reaulted. 

Case  70  contracted  pneumonia  on  the  tenth  day  of 
convalescence  and  died  a  week  later.  It  was  the  opinion 
of  my  colleague  that  there  was  no  reinfection  of  t3rphQid 
fever. 
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Case  64,  a  negro,  alcoholic,  died  on  the  twelfth  day 
from  asthenia. 

Of  87  whites  treated  there  occurred  2  deatha,  or  3.2 
per  cent. 

The  conclusionB  to  be  adduced  are  sb  follows : 

1.  Fasting  and  a  restricted  diet  are  indicated  becaose 
of  pathologic  conditions. 

2.  A  clinical  fact  maintains  that  emaciation  occors 
independently  of  the  amount  of  food  taken. 

3.  All  severe  eases  should  be  subjected  to  fasting  for 
S4  to  48  hours  to  relieve  the  active  symptoms,  which 
exhaust  the  patient  more  rapidly  than  the  lack  of  food. 

4.  After  a  fast  should  be  prescribed  a  restricted  diet 
of  broths,  diluted  milk,  etc.,  in  definite  quantities. 

5.  Gelatin  prevents  too  rapid  emaciation  in  certain 
cases  and  renders  hemorrhage  less  liable. 

6.  The  cold  bath  or  the  modified  cold  bath  is  more 
effective  during  a  fast. 

7.  Peristalsis  favors  the  absorption  of  toxins  and 
cathartics  should  be  used  only  to  remove  undigested 
food. 

8.  The  presence  of  intestinal  ulcers  should  be  assumed 
to  exist  in  every  case  and  the  proper  treatment  is  rest, 
which  is  better  attained  by  fasting  and  a  restricted  diet, 
thus  preventing  hemorrhage  and  perforation. 

9.  The  presence  of  diarrhea  and  vomiting  indicates 
the  adoption  of  the  fasting  treatment. 

10.  Fasting  and  a  restricted  diet  shorten  the  course 
of  the  disease  and  many  cases  run  an  abortive  course 
after  the  amphibolic  period. 

11.  Many  of  the  vaunted  cures  from  specific  drugs 
are  dietetic  in  fact. 

12.  Hecrudescences  are  nearly  always  due  to  dietetic 
errors. 

13.  In  the  above  report,  45  consecutive  cases  occurred 
without  death.  Of  87  whites,  2,  or  2.2  per  cent.,  died. 
Of  colored,  2  died,  and  the  low  mortiality  of  4.4  per 
cent,  of  all  cases  was  ascribed  to  the  above  treatment. 
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We  report  to-day  our  concluaions  regarding  a  eeries  of 
cases  of  typhoid  fever  at  an  altitude  of  about  5,000  feet, 
in  order  to  compare  the  disease  as  we  see  it  with  typhoid 
fever  in  general. 

There  occurred  225  caaea  in  the  private  practice  of  Dr. 
Hall  in  Colorado,  54  of  these  being  seen  in  consultation ; 
S92  cases,  most  thoroughly  recorded  and  analyzed  by  Dr. 
Claude  E.  Cooper,  Denver,  late  house  physician  at  the 
Arapahoe  County  Hoepital,  occurred  in  the  wards  of 
that  institution  between  189fi  and  190S.  We  include 
only  12  of  the  cases  seen  by  Dr.  Hall  in  Ms  service  at  St. 
Anthony's  Hospital,  the  records  of  cases  at  this  inetitn- 
tion  for  several  years  being  too  incomplete  for  inclusion. 
He  did  not  personally  see  all  of  the  caees  reported  from 
the  Arapahoe  County  Hospital,  and  he  here  tenders  his 
thante  to  his  colleagues  for  permiBsion  to  use  the  hofr- 
pital  records. 

The  males  and  females  were  almost  equally  distributed 
in  the  private  cases,  the  numbers  being  116  and  109  re- 
spectively.  In  the  hoapital  cases  males  predominated, 
241  to  63. 

The  total  deaths  were  77,  a  percentage  of  14.5  per 
cent.  The  male  rate  was  14  per  cent.,  the  female,  15.6 
per  cent.  That  for  priyate  practice,  14.2  per  cent.,  is 
unduly  high,  owing  to  the  fact  that  nearly  a  fourth  of 
them  were  seen  with  other  physicians,  and  were  naturally 
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grave  cases.  Of  the  171  cases  cared  for  by  Dr.  Hall  in 
private  practice  IG  died,  or  9.3  per  cent.  It  is  well  rec- 
ognized that  the  mortality  in  family  practice  is  generally 
less  than  in  the  hospital,  owing  to  many  favoring  condi- 
tions. 

The  exact  cause  of  death  can  not  be  given  in  every 
case,  since  possibly  pneumonia,  hemorrhage  and  heart 
disease  occur  in  the  same  patient.  As  nearly  as  they 
can  be  stated,  however,  the  causes  were  as  follows :  In- 
testinal hemorrhage,  15;  general  hemorrhage,  3;  hem- 
orrhage from  face  (noma),  1 ;  abortion  and  uterine  hem- 
orrhage, 1 ;  perforation  without  hemorrhage,  7 ;  perfora- 
tion with  hemorrhage,  7;  pneumonia,  14;  convulsions; 
2 ;  edema  of  larynx,  1 ;  nephritis,  1 ;  organic  heart  dis- 
ease, 2;  accidental  poisoning  by  irregular  practitioner, 
1 ;  heart  failure  (in  three  cases  after  the  subsidence  of 
the  fever),  7;  general  toxemia  and  exhaustion,  15. 

Arranged  by  age,  the  distribution  of  the  cases  ia  aa 
follows : 

8  moDttia  o[  tgt 1 

2  ytxn  at  tg« 1 

5  ;eara  o(  ■(■ D 

4   jeatt  of  age S 

6  ;ean  of  age U 

a  to  10  jeara 20 


0  40  ;ear« 108 

O  BO  ;eari 2B 

o  flO  yeara 8 

0  TO  ;e>ra 8 


The  great  preponderance  of  cases  in  adolescents  and 
young  adults  is  very  noticeable,  over  85  per  cent,  oc- 
curring between  11  and  40  years  of  age.  The  deaths 
were  distributed  as  follows: 


Under   S   jean 

Between  S  and  10. .. 
Between  11  and  20.. 
Between  21  and  80.. 
Between  31  and  40.. 
Between  41  and  50.. 
Between  61  and  SO.. 
Between  61  and  TO.. 


10  per  cent. 
13.7  per  cent. 

13  per  not. 
le.tt  per  cent. 
40  per  cent. 
IZ.S  per  cent. 
BS.S  per  cent. 


In  two  fatal  cases  the  age  is  not  given.  Thirteen  of 
the  cases  had  had  a  previous  attack  of  the  disease,  and 
two  have  had  subsequent  attacks,  one  being  reported  to 
UB  as  fatal  twenty  months  after  the  attack  recorded  hera 

Belapse  occurred  in  twenty-three  cases,  according  to 
the  records.    We  are  practically  sure  that  this  percent- 


age,  4.3,  is  rather  too  lov,  for  the  charts  are  not  all  com- 
plete. Bat  three  of  these  vere  fatal,  one  patient  recov- 
ering after  two  relapses,  and  a  total  f^rile  course  of  four 
montha. 

As  to  BTmptoms  present  the  records  are  not  complete, 
and  only  poeitive  or  negative  statementB  are  here  given. 

Robs  Bpota  ore  noted  in  270  caoM. 
EnUrged  spleen  in  155  caaes. 
Distended  abdomen  in  16S  cugb. 
Diarrhea  in  119  nsea. 
Constipation  in  77  caaea. 
UnuBuatljr  bigb  temperature  In  34  cases. 
Aledium  temperature  in  196  caseB. 
Moderate  temperature  in  103  casea. 

Three  casca  are  noted  as  having  temperature  over  100,  and 
■Udied. 

Many  of  these  cases  were  seen  before  the  introduction 
of  the  Widal  test.  It  is  recorded  as  positive  in  fifty  in- 
Btances,  but  negative  findings  are  not  noted.  No  cases 
of  paratyphoid  fever  were  recognized. 

Delirinm  worthy  of  record  is  noted  in  fifty-eight  cases, 
of  which  twenty-two  died.  It  does  not  appear  to  be  an 
especially  dangerous  symptom.  Distinct  chills  are  noted 
in  fifty-three  cases,  and  chilly  feelings  in  tbirty-one.  In 
four  of  those  in  whom  repeated  chills  occurred  during  the 
coarse  of  the  disease  phlebitis  was  noted,  while  two 
cases  with  severe  paroxysms  had  none.  In  one  woman 
the  chills  were  erroneooely  tboaght  to  be  septic  at  first, 
owing  to  a  recent  miscarriage.  Phlebitis  is  noted  in 
twenty  cases,  bat  in  some  of  the  hospital  cases  the  re^ 
ords  are  certainly  at  faalt,  for  Dr.  Hall  has  had  as  many 
as  five  cases  on  hand  at  one  time  in  the  county  hospital. 
We  think  this  number  should  certainly  be  doubled.  It 
is  apparently  more  frequent  in  the  cases  that  are  treated 
by  tabbing.  Phlebitis  is  certainly  much  more  common 
here  than  the  statistics  commonly  given  would  lead  one 
to  expect.  In  January,  1899,  Dr.  Hall  had  a  patient  in  . 
SL  Dolce's  Hospital  with  this  complication,  and  every 
patient  admitted  daring  the  previous  fall  had  suffered 
similarly,  probably  eight  or  ten  casea  in  all.    But  three 
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p&tients  irith  this  complication  died.  Two  cases  trith 
double  phlebitis  recovered.  In  one  case  the  trouble  ex- 
tended to  the  veins  of  the  left  hip  and  loin. 

Lobar  pneumonia  occuned  in  twenty-three  caaea,  fonr- 
teen  of  these  dying.  No  exact  record  waa  kept  of  other 
pnlmonary  complicationa.  Hemoptysis  occnired  in  five 
caaea,  one  of  these  only  being  tuberculous.  In  one  case 
lobar  pneumonia  was  present,  in  one  abscess  of  lung, 
while  in  two  the  bleeding  waa  unexplained.  Two  of  the 
caaes  died,  the  one  with  pneumonia  and  one  uncompli- 
cated case. 

A  distribution  of  rose  spots  so  general  as  to  resemble 
the  eruption  of  measles  was  noted  in  four  cases,  while 
in  many  others  they  extended  to  the  limbs,  though  not 
to  the  face. 

Fr^nancy  complicated  seven  cases,  while  two  devel- 
oped during  the  lying-in  period.  One  woman  was  deliv- 
ered of  a  healthy  child  while  the  temperature  was  104, 
but  recovered  without  complications.  One  at  the  begin- 
ning of  the  seventh  month  of  the  pregnancy  had  s  severe 
attack,  with  three  hemorrhages  and  relapse,  but  bore  a 
living  child  at  full  term.  One  in  the  eighth  month  died 
of  chronic  parenchymatous  nephritis,  the  immediate 
cause  being  laryngeal  edema.  She  had  two  hemorrhages 
from  the  bowel,  and  the  Widal  test  was  positive.  One 
died  of  intestinal  hemorrhage  in  the  fifth  month.  Two 
cases  iu  the  fifth  month  passed  safely  through  the  dis- 
ease, and  one  aborted  early  in  the  pregnancy  and  died. 
Of  the  two  cases  developing  in  childbed  one  recovered. 

In  eleven  cases  such  nervous  manifestations  occurred 
as  frequently  give  rise  to  the  diagnosis  of  m^iingitis, 
and  curiously  ten  of  them  recovered.  In  one  case  Dr. 
Hall  coincided  with  Dr.  C.  Q.  Hickey  in  a  prob^le  diag- 
nosis of  tuberculous  meningitis,  but  the  woman  devel- 
■  oped  a  severe  attack  of  typhoid  fever  and  recovered.  One 
woman  screamed  for  many  days  witii  headache  when  not 
under  the  infiuence  of  morphin  or  other  drugs,  but  after 
many  tub  baths  made  a  perfect  recovery. 
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Great  interest  oenters  about  the  heart  in  this  fever. 
Five  cases  vere  complicated  with  valvular  disease.  A 
boy  of  13,  as  he  recovered  from  scarlet  fever,  came  down 
with  typhoid.  He  died  of  complicating  pneumonia  at 
abont  the  fifteenth  day.  He  presented  the  systolic  thrill 
and  harsh  mnrmor,  with  cyanosis  and  dyspnea,  of  con- 
genital pnlmonic  stenosis.  A  girl  of  5  years  with  mitral 
regurgitation  following  rheumatism  passed  safely 
throngh  the  disease,  as  did  a  girl  of  15  with  aortic  and 
mitral  leakage  of  very  moderate  degree  following  chorea. 
A  girl  of  17,  not  treated  by  Dr.  Hall,  but  seen  once  by 
him  in  an  emergency  and  not  included  in  these  figares, 
died  in  the  height  of  the  fever  of  well-marked  aortic  re- 
gurgitation, being  mentioned  merely  to  show  the  danger 
of  prolonged  fever  even  whea  compoisation  has  been 
perfect.  A  man  of  23  with  well-marked  aortic  incom- 
petHDce  recovered.  One  woman  with  serious  mitral  dis- 
ease recovered  from  the  fever,  but  died  of  cardiac  failure 
a  few  weeks  later.  One  woman  of  37  with  a  very  mild 
attack  died  of  sheer  cardiac  weakness  on  the  seventeenth 
day,  with  absolutely  no  complications.  Neither  Dr. 
Hickey  nor  Dr.  Hall  conld  find  any  possible  cause  for 
such  an  unusual  death,  excepting  a  previous  starvation 
diet.  The  woman  bad  gone  mad  over  some  of  the  per- 
nicious literature  recommending  a  diet  of  fruits,  and 
had  literally  lived  on  such  a  diet  for  months  before  her 
death.  When  doing  obstetric  work  Dr.  Hall  frequmtly 
saw  women  so  weak  as  to  require  the  forceps  from  this 
cause,  but  did  not  realize  the  danger  of  the  writings  men- 
tioned as  regards  typhoid  fever. 

One  man  and  two  women  died  of  cardiac  weakness 
after  the  fever  had  long  disappeared,  and  a  woman  of  67 
had  serious  general  edema  from  cardiac  failure  during 
her  convalescence,  but  recovered  on  being  sent  to  her 
home  in  a  lower  altitude.  A  feeble  girl  of  8  years  died 
of  hemorrhage  from  a  facial  artery  due  to  noma. 

Two  cases  with  purulent  otitis  media  recovered.  One 
patient  with  pleurisy  with  effusion  recovered  without 


tapping,  and  on«  died,  but  we  hare  no  record  of  the 
exact  caoee.  Oangrene  of  the  right  leg  from  popliteal 
obetraction  neceseitated  ampntation  in  an  epileptic  of 
S6  years.  Suppuration  of  the  hip  joint  occurred  in  a 
boy  of  15,  proving  fatal,  and  a  man  of  22  with  anppora- 
tion  of  the  left  elbow  recovered.  The  epileptic  male  juat 
mentioned,  another  male  of  20,  and  a  female  of  23  re- 
covered from  attacks  of  confuaional  insanity  following 
the  fever.  Since  these  statistics  were  gathered  a  girl  of 
23  in  the  insane  wards  of  the  connty  hospital  recovered 
from  the  mania  for  which  she  had  been  committed 
months  before,  as  she  convalesced  from  an  attack  of 
Ijphoid. 

One  male  of  28  had  acute  nephritis  of  great  severity 
after  his  relapse,  but  recovered.  The  woman  already 
mentioned  as  being  pregnant,  and  an  alcoholic  man  of 
36  died  with  chronic  parenchymatous  nephritis  during 
the  disease.  Many  patients  presented  albumin,  but  we 
have  no  accurate  record  of  its  occurrence. 

Fourteen  fatal  cases  of  perforation  have  been  men- 
tioned. One  of  these,  a  boy  of  17  who  entered  the  hoe- 
pital  twenty-four  hours  after  the  accident,  was  promptly 
operated  on  by  Dr.  Leonard  Freeman,  but  died,  as  we  had 
reasons  to  expect  he  would  do.  An  autopsy  proyed  that 
a  single  ulcer  existed  but  a  few  inches  from  the  cecum. 
It  would  have  been  an  ideal  case  for  operation  if 
only  seen  earlier.  A  male  of  29  years  also  died  after 
operation,  while  a  man  of  23  recovered  after  operation 
by  Dr.  S.  D.  Van  Meter.  He  died  of  fecal  obstruction 
less  than  a  year  later,  from  a  band  of  adhesions  about  the 
former  wound.  A  man  of  26  whom  Dr.  Hall  saw  with 
Dr.  T.  B.  Taylor,  recovered  from  a  typhoid  perforation, 
an  ischiorectal  abscess  opening  just  to  the  right  of  the 
anus,  as  a  result  of  the  walled-in  infection.  This  had 
not  closed  nine  months  later.  After  careful  considera- 
tion we  feel  sure  that  this  was  typhoidal,  and  not  appen- 
diceal, although  no  Widal  test  was  made. 

False  symptoms  of  perforation  are  noted  five  times. 
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A  boy  of  17  had  screaming  pain  in  the  right  flank,  rigid- 
ity and  rise  of  temperature,  but  no  further  symptoms 
and  recovered  promptly.  A  man  of  25  had  Bimilar  pain, 
partial  disappearance  of  liver  dulneas,  a  leucocytosis  of 
13,000,  and  then  a  Bubaidence  of  all  symptoms.  A  man 
of  37  had  BimUar  aymptoms  in  his  second  relapse,  and 
recovered,  and  at  autopsy  in  a  similar  case  a  local  peri- 
tonitis without  perforation  was  found.  In  a  woman  of 
30,  at  postmortem  examination,  we  found  some  blood  in 
the  bowel,  though  no  external  hemorrhage  had  occurred, 
and  bubbles  of  gas  under  the  peritoneal  coat  of  the  small 
intestine,  but  no  actual  perforation.  She  had  presented 
symptonu  pointing  toward  this  accident  before  death, 
bat  had  no  lencocytoeis. 

The  occurrence  of  petechial  emption  in  typhoid  ia 
rightly  r^arded  as  rare,  and  as  usually  of  fatal  import. 
In  five  of  these  cases  this  phenomenon  was  seen,  three  of 
them  dying.  A  male  of  26  had  hemorrhages  from  the 
mucous  membranes  as  well,  and  died.  A  boy  of  16,  coma- 
toee  from  the  start,  had  petechifs  limited  to  the  chest, 
dying  in  the  second  week.  A  mulatto  male  of  21  with 
many  snbcntaneoua  hemorrhages  had  widely  dilated 
heart  and  loud  mitral  murmur.  Dr.  Hall  suspected  ma- 
lignant  endocarditis  from  the  sudden  cardiac  develop- 
ments, but  autopsy  showed  only  severe  and  typical  ty- 
phoid lesions.  A  male  of  26  with  many  hemorrhages 
under  the  skin  and  edema  of  the  feet,  and  a  male  of  39, 
with  tt  moderate  fever  and  petechite,  recovered.  This 
rare  complication  is  obviously  not  to  be  regarded  as  nec- 
essarily fatal. 

Five  patients  are  noted  as  suffering  from  chronic  pul- 
monary tuberculosis.  A  male  of  28  died  with  a  pleural 
effusion,  as  already  mentioned.  A  female  of  42  recov- 
ered, as  did  three  males  of  19,  28,  and  27  years  re- 
spectively, the  latter  having  a  pulmonary  hemorrhage 
during  the  fever. 

Two  males  aged  20  and  42  years  reepe<;tively  passed 
segments  of  beef  tapeworm,  and  both  recovered.     In  a 
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nule  of  33,  who  reeoTsnd,  the  plumodiam  malarus  ww 
found.  He  had  actin  chilla  inperadded  to  hia  f^rile 
temperatnn. 

Several  suppuratiTe  coaditions  ore  of  interest.  Gen- 
eral fnruncnloeis  dnrmg  recovery  is  noted  bat  once,  hot 
it  must  have  occurred  oftener.  Absceaa  of  the  right 
parotid  gland,  opening  through  the  ear  and  afterward 
opened  externally,  occurred  in  a  man  vho  recovered. 
Noma  proved  fatal  in  a  feeble  girl  of  8.  An  absceea  in 
the  left  groin  from  bedsore  resulted  fatally.  Two  ab- 
acessea  of  the  axilla,  one  of  the  breast,  one  of  the  ned:, 
and  one  in  the  erector  spins  muscles  near  an  old  bullet 
wound,  are  noted,  all  the  patients  recovering.  The  pa- 
tient who  had  acute  nephritis  had  abscesses  in  the  hnrae 
about  the  left  elbow  and  right  wrist,  and  one  in  the  but- 
tock, but  recovered.  The  typhoid  bacillus  was  not  found, 
but  the  cocci  of  suppuration  were  abundant. 

Peripheral  neuritis  is  recorded  in  three  cases,  all  re- 
covering ;  once  in  the  left  arm,  once  in  the  legs  and  feet, 
and  once  limited  to  the  parts  supplied  by  the  ulnar 
nerves.  But  three  cases  of  the  peculiar  neuritis  described 
as  "tender  toes"  are  noted,  but  we  recall  more  than  that 
in  the  county  hospital.  They  were  exclusively  in  patients 
who  were  tubbed,  all  recovering. 

We  shall  mention  briefly  some  of  the  rarer  complica- 
tions and  curiosities  of  the  series.  One  woman  had  a 
wandering  left  kidney,  with  severe  Dietl's  crises.  She 
became  pregnant  in  convalescence,  and  no  further  symp- 
toms from  the  kidney  came  to  notice.  One  woman  with 
distinct  appendicitis  developed  typhoid  during  conva- 
lescence. In  one  woman  a  large  Qztemal  pile  sloughed 
off.  One  young  man  died  while  vomiting.  One  woman 
of  41  died  with  intestinal  obstruction  during  a  well- 
marked  attack  of  typhoid.  Impaction  of  feces  in  the 
rectum  required  manual  removal  in  one  woman.  Ery- 
sipelas complicated  one  fatal  case.  In  a  boy  of  16  who 
recovered  the  spleoi  reached  to  the  median  line,  but  the 
cause,  almost  certainly  not  typhoid,  is  not  specified.    In 
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a  boy  of  10  years  jaundice  with  some  enlorgemetit  of  tbe 
liver  took  place,  presnmably  of  the  catarrhal  variety.  He 
recovered.  Pericarditis  with  fatal  result  occurred  in  a 
woman  of  34.  Gonorrhea  in  a  male  patient  pnrened  its 
normal  course.  One  patient  with  eeriouA  hiccough  re- 
covered. In  two  instances  six  cases  of  the  fever  occurred 
in  one  family.  One  patioit,  after  a  severe  attack,  had 
acute  lobar  pneumonia,  affecting  in  succession  three 
separate  lobes,  and  recovered  after  months  of  illness. 
Marked  muscular  rigidity  was  noted  in  one  of  the  fatal 
cases  with  petechite.  We  regard  it  as  an  ominous  symp- 
tom. A  female  of  18  died  in  convulsions  on  the  ninth 
day,  and  a  male  of  31  years.  In  neither  was  kidney  dis- 
ease recognized. 

The  treatment  in  general  was  symptomatic,  the  tem- 
perature being  generally  controlled  by  bathing.  It  was 
interesting  to  compare  the  death  rate  among  those  tubbed 
with  that  of  those  treated  by  spongingasnd  by  electric 
fan  baths. 

One  hundred  and  twenty-four  were  treated  by  tubbing 
at  a  temperature  of  70,  or  as  near  that  as  could  be  used 
whenever  the  two-hourly  temperature  rose  to  103,5.  Alco- 
hol was  given  just  previous  if  the  heart  was  weakening 
perceptibly.  This  treatment  was  used  in  the  severer 
cases  generally,  and  was  applied  almost  exclusively  in 
the  county  hospital  patients.  Yet  but  eighteen  of  these 
patients  died,  a  percentage  of  14.6,  which  is  exactly  the 
average  for  all  the  cases.  We  regard  this  as  a  great  tri- 
umph for  the  method,  for  the  average  death  rate  of  all 
county  hospital  cases  was  15.1  per  cent.,  including  many 
of  the  milder  cases  not  tubbed. 

The  causes  of  death  of  tlie  eighteen  patients  submitted 
to  tubbing  were :  In  three  cases  pneumonia  alone.  In 
eight  cases,  intestinal  hemorrhage.  One  of  these  was 
convalescent  from  diphtheria,  and  had  a  systolic  apical 
murmur;  local  peritonitis  and  pneumonia  occurred  in 
one  case.  Pyelitis  complicated  another  case,  and  perfo- 
ration another.    Abortion  in  one  case.    Convulsions  in 
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one  case.  Perforatton  in  one  case.  General  hemorrhage 
in  tro  cases.  Long-continued  pyrexia  in  one  case. 
Nervous  complications  and  relapse  in  one  case.  It  is 
obriouB  that  hemorrhagic  complications  are  less  under 
control  by  tnbbing  than  other  causes  of  death,  and  prob- 
ably perforation  as  well. 

About  350  cases  are  recorded  to  hare  been  sponged, 
but  as  practically  all  not  tubbed  were  sponged  to  a  great- 
er or  less  extent,  and  as  a  fan  bath  was  used  in  a  few,  we 
shall  not  attempt  to  analyze  these  cases  further. 

We  may  conclude  from  this  analysis  of  a  considerable 
number  of  cases  covering  twenty  years  in  differrat  parts 
of  Colorado  that  typhoid  fever  is  practically  the  same 
disease  here  as  elsewhere.  Many  cases  called  mountain 
fever  by  some  have  been  included  in  this  series,  for  we 
know  of  no  such  disease.  Typical  examples  have  had 
hemorrhages,  rose  spots,  Widal  reaction  and  many  of  the 
complications  of  typhoid,  and  are  certainly  typhoid. 
The  false  name  is  passing  out  of  use  here. 

Dr.  Hall  concluded  in  I8S9,  from  an  analysis  of  his 
first  108  cases,  that  typhoid  fever  was  milder  here  than 
in  the  East.  A  wider  experience  convinces  him  that  it 
does  not  diifer  materially  in  this  nor  in  any  other  respect 
from  the  disease  as  reported  from  this  and  most  other 
countries.  He  believes  that  diarrhea  is  somewhat  less 
frequent  with  us  in  Colorado. 

We  shall  certainly  continue  for  the  present  tubbing  in 
severe  cases,  the  avoidance  of  medicinal  antipyretics,  the 
use  of  alcoholic  stimulants  when  called  for  by  rapid  and 
feeble  pulse,  and  the  recommendation  of  operation  in 
cases  of  perforation  seen  early.  We  are  not  yet  con- 
vinced of  the  advisability  of  feeding  solid  food  before 
the  fifth  or  seventh  day  after  the  temperature  reaches 
normal,  excepting  in  cases  with  exceptionally  mild  at- 
tacks and  with  clean  tongue. 


DISCUSSION 

OS    PAPBBfl    OF   DBS.    SAFFKL,    KRAaaB,    HABBIH    AHD    HAIX. 

Db.  T.  B.  Fdivhxb,  Baltimore — I  un  not  conTinced  that  tha 
CKBCa  referred  to  were  not  k  mild  form  of  ^hoid  fever.  Wa 
all  know  that  typhoid  fever  mt-y  preaent  a  great  variet;^  of 
dlnieal  pictures;  we  all  know  that  Uphold  fever  does  not,  in 
all  inatanees,  preMiit  enlarged  spleen,  epiatazis,  tom  spota, 
ete.  There  was  one  point  in  particular  that  impressed  ms, 
and  that  was  the  absence  of  a  frequent  examination  of  the 
blood  serum  for  the  Widal  reaction.  I  believe  that  before  wa 
exclude  the  possibilitf  of  typhoid  fever  in  these  cases  it  Is  TCry 
important  that  the  blood  seruni  should  be  examined  repeatedly 
for  the  Widal  test.  This  is  the  routine  at  the  Johns  Hopkins 
Hospital,  an  examination  of  the  blood  serum  in  practically  all 
eases  of  typhoid  fever  being  enforced,  especially  when  the 
patients  leave  the  hospital,  and  a  certain  proportion  of  the 
eases  show  this  reaction  on  the  day  of  discharge. 

There  is  another  point  that  should  be  kept  in  mind  that 
possibly  they  may  have  a  para^hoid  infection.  It  is  well 
known  that  in  a  large  number  of  the  typhoid  cases  among 
soldiers  of  the  South  African  war,  a  number  of  them  did  not 
give  the  positive  reaction  after  the  Widal  test,  but  were  con- 
sidered to  be  cases  of  paratyphoid  infection. 

The  occurrence  of  chills  and  sweating  in  this  series  of  eases 
is  of  interest.  With  reference  to  the  eoal-tar  products  U 
should  be  kept  in  mind  that  they  will  produce  chills  and  sweat 
ing  of  a  fairly  severe  grade.  Chills  and  sweating  may  occur 
at  the  onset  of  the  disease,  at  the  onset  of  complications,  or 
at  ccmvaJescence;  It  should  also  be  borne  in  mind  that  the 
coal-tar  products  will  produce  the  same.  Until  more  convinc- 
ing bacteriolog^c  and  pathologic  evidence  can  be  brought  for- 
ward to  exclude  the  possibility  of  typhoid  fever  being  the 
cause  of  these  symptoms  I  think  we  muat  be  rather  conserva- 
tive in  stating  that  these  cases  are  not  cases  of  mild  typhoid 

Db.  J1.MU  Trson,  Philadelphia — While  It  Is  far  from  my 
wish  to  make  a  diagnosis  in  cases  of  continued  fevers  in  Mis- 
sissippi, I  feel  thst  in  30  years'  experience  in  the  study  of 
fevers  the  tendency  has  been  to  limit  the  number  of  continued 
fevers.  Each  winter  it  happens  to  me  to  have  one  or  mora 
eases  of  anomalous  fever  which  elude  a  diagnosis  for  a  longer 
or  diorter  time,  and  Invariably  at  the  end  of  a  certain  period 
the  eases  will  turn  out  to  be  typhoid  fever,  or  malarial  fever, 
or  some  of  the  more  unusual  modifications  of  typhoid  fever, 
such  as  paratyphoid  or  colon-^hoid.  On  the  other  hand, 
there  can  be  no  doubt  that  fever  may  be  kept  up  by  irritating 
cansea  in  the  intestines,  such  as  Indigestible  articles  of  food, 
or  ptomMius. 

I  was  much  interested  In  what  Dr.   Hall  said  regarding 


typhoid  fever  during  pregnancy.  In  the  nardB  of  the  Uni- 
Tenitj  Hospital  it  hu  happened  to  me  during  the  past  winter 
to  have  had  three  cawa  of  typhoid  fever  occurring  in  pregnant 
women,  and  their  termlnatloiu  were  quite  different  from  tliow 
we  are  led  to  expect  from  t«Tt-boob  deecriptiona  at  ^pboid 
fever  in  the  pregnant  woman.  One  was  a  woman  eight  monthi 
pregnant,  and  ihe  wse  delivered  eucceBefuIly  of  a  living  child 
and  recovered.  The  remaining  two  were  pr^nant  five  months, 
and  both  passed  through  bd  ordinary  mild  attack  of  typhoid 
fever  and  recovered. 

Db.  J.  A.  WtTHEiiaPOOK,  Nashville,  Tenn. — This  question  I 
have  been  studying  for  ten  or  twelve  years.  To  say  that  this 
fever  might  be  paratyphoid  fever  is  begging  the  questJon. 
If  it  is  paratyphoid  fever  it,  then,  is  not  typhoid  fever.  The 
germ  of  paratyphoid  fever  is  very  different  from  the  germ  of 
typhoid  fever.  However,  there  is  a  fever  in  the  southern  states 
which,  clinically,  is  different  from  malaria  or  pure  typhoid 
fever.  I  will  detail  a  few  of  these  differences.  Several  years 
ago  I  suggested  for  this  type  of  fever  "toxenteric  fever."  Whyt 
Because  1  did  not  know  the  cause  of  this  peculiar  kind  of 
fever.  T  do  know,  though,  that  it  was  due  to  some  infection, 
possibly  in  the  bowel,  but  whether  it  was  due  to  some  hetero- 
geneous germs,  or  specific  germs,  I  do  not  know.  It  starts 
out,  as  described  in  Dr.  Happel's  paper,  but  suddenly,  not 
gradually;  it  does  not  specially  occur  in  the  season  of  the 
year  that  typhoid  fever  does ;  it  occurs  in  all  sea- 
Bona;  it  does  not  occur  at  any  particular  age,  but 
may  occur  anywhere  from  the  cradle  to  the  grave; 
one  attack  does  not  protect  against  further  attaclu, 
but  makes  one  more  liable.  I  have  seen  five  different  attacks 
occur  in  one  individual.  The  bowels  are  rather  r^ular  and 
the  proatstion  is  early,  sweating  marked,  with  an  irregular 
type  of  fever.  I  have  seen  a  temperature  at  9  a.  m.  of  105  F., 
and  possibly  by  10  or  11  o'clock,  without  the  use  of  any  ooal- 
tar  producU,  I  have  seen  the  temperature  drop  to  101  P.  In 
two  or  three  hours  there  might  appear  a  sudden  rise  of  tem- 
perature, then  it  comes  down  again,  resembling  a  septic  type 
of  fever.  I  have  yet  to  recognize  the  rose-colored  spots  on 
these  patients  which  is  preRcnt  in  most  cases  of  typhoid  fever. 

The  abdomen  is  not  tympanitic,  but  is  rather  flat  or 
scaphoid.  These  patients  are  constipated  with  possibly  very 
hard  masses,  but  there  is  no  diarrhpa  such  as  we  expect  in 
typhoid  fever.  The  tongue  is  not  like  that  of  typhoid,  and 
is  not  tremulous.  Tfaere  is  a  lack  of  hebetude  or  other  nervous 
phenomena,  but  rather  there  is  present  an  irritablenese;  th^ 
exact  something,  and  are  rather  hungry.  Epistazis  ii  rare. 
There  is  a  development  of  herpes  labialis  in  connection  with 
this  fever  which  is  rare  in  typhoid  fever.  I  have  yet  to  see 
an  enlarged  spleen.  The  affection  may  be  paratyphoid  fever, 
but  certainly  it  is  not  pure  typhoid  fever. 
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Dr.  Chasles  F.  Uasoh,  Fort  Sam  Houston,  Teiu — I  should 
like  to  add  a  few  wnrds  and  add  to  the  teHtimonj  of  Dr.  Futch- 
er,  who  iasistod  on  repeated  exaninations  for  the  Widal  test 
if  we  wish  to  exclude  the  diagnosis  of  typhoid  fever  in  cases 
of  doubtful  nature.  Where  I  have  been  stationed  I  have  seen 
many  caaea  such  as  described  hj  the  first  speaker.  It  is  our 
diatom  to  examine  the  blood  several  Umea  each  week  both  for 
the  Widal  reaction  and  for  the  Plasmodium,  with  the  result 
that,  at  some  time  or  other,  we  have  always  found  one  or  the 
other.  I  wish  to  emphasize  the  absolute  neceuil^  for  repeated 
examinations.  We  all  know  how  frequently  wa  find  the  Widal 
reaction  evanescent. 

Db.  J.  L.  Cbook,  Jaduon,  Tenn. — This  same  question  has 
been  freelj  discussed  in  our  state  society.  In  regard  to  the 
diagnosis  of  these  cases,  I  wish  to  state  that,  in  my  experience, 
when  they  have  been  treated  as  typhoid  [ever  is  treated  they 
practically  all  recovered.  These  cases  seem  to  be  atypical 
eases  of  typhoid  fever.  With  r^ard  to  tbe  therapeuBia,  for  five 
years  it  has  been  my  plan  to  institute  drainage  and  antisepsis 
by  the  use  of  calomel  and  carbonate  of  guaiacol.  In  a  series 
of  140  cases  the  mortality  has  been  lees  than  3  per  cent.  When 
acetozoQe  was  used  in  B  cases  there  was  no  mortality. 

Db.  R.  W.  Lindset,  Little  Rock,  Ark. — I  believe  we  have  a 
fever  in  the  south  that  is  different  from  typhoid  fever,  and 
from  malaria.  It  is  a  continued  fever,  lasting  from  three  to 
five  or  six  wedts.  There  are  none  of  the  Bymptoms  of  uphold 
fever,  ^cept  that  it  is  a  continued  fever.  It  is  not  as  grave 
a«  'Uphold  fever.  The  exacerbations  are  as  liable  to  occur  in 
the  morning  as  in.  the  evening.  l^Tnpany  does  not  occur,  and 
the  bowels,  as  a  general  thing,  are  constipated.  Until  this 
year,  or  last  fall,  I  have  never  had  an  opportunity  of  testing 
microscopically  tlie  blood  of  these  casea.  Three  cases  were 
examined  for  the  malarial  plaamodiutn,  and  the  Widal  test 
made  for  typhoid  fever.  These  cases  lasted  three,  four  and 
seven  weeks  respectively.  The  blood  of  these  caBes  was  exam- 
ined the  first  day  I  saw  them,  before  any  quinin  was  given, 
and  neither  the  ^hoid  bacillus  nor  malarial  plasmodium  was 
found.  The  blood  was  taken  at  different  stages  of  the  three 
cases  and  examined,  with  like  results. 


WEAKNESS  AND  DILATATION  OP  THE  HEABT 
IN  CHRONIC  NTrrElTIONAL  DISEASE. 


G.  W.  McCASKEY,  AM.,  MJD. 
roar  watne,  ii«i>. 


I  wish  to  invite  your  atteDtion  for  a  few  minutes  to 
eome  practical  qoeetions  conoemiBg  certain  aspects  of 
cardiac  pathology  and  tberapeaticB.  These  questions 
will  be  discussed  with  especial  reference  to  my  own 
experience.  This  experience,  or  at  least  that  part  of  it 
which  I  have  chosen  as  the  basiB  of  this  discoasiim  la 
perhaps  eufBciently  indicated  by  the  title.  It  might  be 
well,  however,  to  add  that  the  material  among  which 
cases  of  weakness  and  dilatation  were  found  comprised 
about  600  cases  of  chronic  gastritis,  with  about  the  same 
number  of  other  forms  of  chronic  diseases.  These  cases 
all  occurred  in  private  office  and  consultation  practice. 
In  all  cases  the  heart  was  subjected  to  a  careful  examina- 
tion with  reference  to  the  clinical  changes  of  rolnme, 
either  transient  or  permanent  in  character,  which  occur 
with  varying  states  of  tonicity  of  the  cardiac  muscle. 

In  perhaps  no  other  department  of  practical  medicine 
have  greater  therapeutic  advances  been  made  than  in 
that  relating  to  cardiac  disease.  If  Sense  could  appear 
before  this  Association  and  ask,  to-day,  instead  of  the 
middle  of  the  eighteenth  century,  his  despairing  ques- 
tion, "What  can  medicine  do  for  dilatation  of  the 
heart?"  he  might  receive  for  answer  the  records  of 
innumerable  relative  or  absolute  recoveries.  There  are 
few,  if  any,  better  landmarks  by  which  to  measure  the 
rapid  strides  of  clinical  medicine  as  distinguished  from 


clinical  snrgeiy,  and  demonstrate  the  lack  of  considera- 
tion and  trnthfulnees  of  the  unfavorable  compariaona 
thus  often  made. 

The  great  work  of  Senac  waa  the  first  important 
etone  in  the  foundation  of  modem  cardio-patholog; 
and  therapeutics,  but  the  Btmctnre  waa  very  slow  in 
building.  Its  outlines  only  began  to  aBsume  a  distinct 
form  half  a  century  later,  with  the  advent  of  Corvisart, 
the  great  physician  of  the  great  Napoleon,  &ad  later 
by  the  labors  and  discoveries  of  Laennec,  Bouilland, 
James  Hope  and  others. 

Until  a  comparitively  recent  date  the  recognized  path- 
ology of  the  heart  bad  too  eicluaive  a  reference  to  its 
orifices,  its  valves  and  its  membranes.  The  muscular 
tissues  of  the  heart  to  which  these  appendages  are  sub- 
servient was,  in  effect,  assigned  a  secondary  rdle. 

It  would  be  interesting,  if  time  permitted,  to  epit- 
omize the  survey  which  I  have  recently  made  of  the 
manner  in  which  the  great  writers  on  the  heart  during 
the  nineteenth  century,  which  almost  exactly  corre- 
sponds te  the  evolution  of  the  subject,  have  dealt  with 
the  heart  mnscle,  bat  time  will  permit  only  a  few  refer- 
ences. Corvisart  said  that  the  heart  distended  the 
same  as  does  the  bladder  with  urine,  but  only  considered 
shock,  suppression  of  menses  and  hemorrhagic  flax 
among  the  causes  of  dilatation.^  He  observed  the  fre- 
quency of  dilatation  of  the  heart  in  tailors,  tanners, 
washwomen  and  others  continually  bending  forward, 
and  attributed  it  to  compression  of  the  aorta.  He 
really  devotes  considerable  space  to  the  discussion  of 
the  heart  substance,  but  it  is,  of  course,  in  the  light 
of  a  century-old  pathology. 

James  Hope*  more  clearly  recognized  the  ordinary 
changes  in  the  condition  of  the  heart  muscle  in  dilata- 
tion, and  treated  cardiac  dilatation  as  a  primary  disease. 

Walahe*  gave  very  little  attention  to  the  heart  moscle, 
but  made  the  important  observation  that  "there  arc 
cases  in  which  the  heart  notably  loses  its  consistence, 


without  there  being  any  pcrmanGnt  blood  disease  or  any 
obvioua  afFectioo  of  the  organ  itself,  except  a  deficiency 
in  performance." 

The  work  of  Stokea,*  published  in  1854,  waa  a  great 
advance  on  any  of  its  predecessors  and  really  presented 
a  very  interesting  and,  at  that  time,  advanced  view 
of  the  morbid  conditions  of  the  cardiac  muscle.  He 
notes  that  the  heart  muscle  is  probaly  liable  to  all  the 
vital  and  organic  changes  found  in  muscle  structure 
elsewhere. 

The  beginning  of  the  last  quarter  of  the  nineteenth 
century  witnessed  the  publication  of  Hayden's*  pon- 
derous volume  of  1,200  pages,  which,  with  liberal  ab- 
stracts and  epitomes  of  the  work  of  his  contemporariefl 
and  predecessors,  fully  reflected  all  the  then  existing 
knowledge  regarding  the  heart.  He  was,  perhapx,  the 
first  to  fully  recognize  the  very  common  clinical  con- 
nection of  dilatation  with  simple  debility  and  softening 
of  the  walla  of  the  heart  from  anemia  and  retrograde 
changes  of  the  tissues  without  obstruction  to  the  circu- 
lation. This  volume  is  in  itself  an  instructive,  though 
somewhat  out  of  date,  library  on  the  heart  I  can  not, 
however,  deal  further  with  this  retrospective  view  of 
the  pathology  of  the  heart  muscle. 

Balfour"  has  well  said,  speaking  especially  of  the 
heart,  that  the  vigor  of  any  muscle  depends  on  the 
perfection  of  its  metabolism.  In  practically  all  cases 
of  chronic  nutritional  disease  the  metabolism  of  the 
entire  body  is  notoriously  at  fault,  and  the  heart  muscle 
feels,  with  all  other  muscles,  the  loss  of  vigor  incidents! 
to  its  perversions.  We  are  familiar  with  it  in  the  lack 
of  force  and  endurance  of  the  voluntary  muscular  ap- 
paratus; it  is  conspicuous  in  the  muscular  atony  of 
stomach  and  intestines,  and  we  have  learned  to  look 
for  it  and  recognize  it  as  a  factor  of  vital  importance 
in  the  functional  integrity  of  the  heart.  In  this  con- 
nection it  should  be  remembered  that  the  nervous 
system,  on  which  all  muscular  tissue  is  dependent  for 
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trophic  and  motor  influences,  is  itself  equally  dependent 
on  metabolism,  with  all  that  this  implies,  for  the  proper 
performance  of  its  functions,  and  that  the  heart  in 
such  conditions  sufEers  from  a  perverted  innervation  as 
TeU. 

One  of  the  first  results  of  this  weakness,  so  far  as 
the  heart  itself  is  concerned,  is  an  inadequate  ejstole. 
We  knoT  that  the  ventricles  of  the  perfectly  normal 
heart  do  not  completely  empty  themselreB.  At  the 
close  of  every  systole  there  is  a  very  small  amount  of 
residual  blood  remaining  in  the  veatricles.  The  precise 
amount  must  depend  on  the  vigor  of  the  ventricalar 
contraction,  and  must  increase  with  progressive  weak- 
ness of  the  cardiac  muscle.  In  its  milder  grades  this 
amounts  only  to  exaggerated  physiologic  distension,  and 
perhaps  only  occurs  when  a  slight  demand  is  made  on 
the  heart  for  extra  work,  such  as  a  degree  of  exercise 
that  would  not  perceptibly  effect  a  normal  heart.  As 
the  weakness  increases  the  overdistension  results  from 
still  slighter  causes  until,  finally,  in  certain  cases  it 
becomes  permanent  and  constitutes  what  is  clinically 
known  as  dilatation  of  the  heart. 

The  occurrence  of  dilatation  is  dependent  on  at  least 
one  other  important  factor,  aside  from  weakness  of  the 
cardiac  muscle,  namely,  the  arterial  resistance.  The 
resulting  intracardiac  tension  is  subject  to  great  varia- 
tions in  both  health  and  disease,  but,  in  the  absence  of 
organic  disease  involving  the  arteries,  it  is  always  rela- 
tively low  in  cases  of  weak  heart.  But  even  when 
relatively  low  there  is  considerable  pressure,  even  in 
the  passive  state.  In  health  it  amounts  to  perhaps 
ilO  to  12  cm.  of  mercury ;  in  debilitated  states  it  may 
drop  to  6  or  even  much  less,  but  a  positive  pressure 
equivalent  to  several  cm.  of  mercury  is  absolutely  essen- 
tial to  the  functional  integrity  of  the  organs  supplied 
and  this  pressure  must  be  overcome  by  the  contraction 
of  the  cardiac  muscle.  If  the  heart  muscle  is  unable 
to  force  its  contents  through  the  arteries  against  this 
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maJiiB  in  the  Tentriclce  and  dilatation  results.  It  in 
perhaps  only  rarely  that  the  veaknees  of  the  cardiac 
muscle  is  sufficient  to  lead  to  a  continuous  dilatation 
while  the  patient  is  in  a  passive  state.  The  overdis- 
tension occurs  in  paroxysms  coincident  with  a  transient 
rise  of  pressure,  usually  the  result  of  exercise.  Exercise 
always  raises  the  arterial  tension,  both  in  health  and 
disease,  and  leads  to  transient  dilatation,  which  the 
healthy  muscle  can  overcome  bnt  the  weak  muscle  can 
not,  and  in  weakened  conditions  of  the  heart  muscle 
these  periods  of  overdistension  are  only  partially  re- 
covered from,  and  when  this  occurs  repeatedly  the 
various  grades  of  dilatation  of  the  heart,  slight  or 
severe,  ensue.  It  is  in  reality  a  frequently  repeated 
overstrain  of  the  heart.  It  is,  in  effect,  precisely  what 
occurs  when  the  healthy  heart  is  overetrained,  only 
the  results  follow  comparatively  slight  causes.  Over- 
strain of  the  heart  is  altogether  a  relative  affair.  I 
think  it  is  Stokes  who  relates'a  case  in  which  a  patient 
with  an  extremely  weak  heart  was  slowly  improving 
by  absolute  rest  in  bed,  not  being  even  permitted  to 
wash  his  own  face.  After  considerable  improvement, 
but,  before  being  authorized  to  do  so,  he  sat  up  in 
bed  and  washed  his  own  face  and  fell  over  dead.  This 
was  simply  fatal  overstrain  of  a  very  weak  heart  from 
an  apparently  very  trifling  cause.  In  another  case  a 
similar  result  might  follow  walking  across  the  room; 
in  a  third  it  would  follow  a  short  run  to  catch  a  street 
ear  or  by  hurrying  up  steps ;  while  in  a  perfectly  healthy 
heart  the  same  result  could  be  produced  by  sufficiently 
severe  and  sufficiently  prolonged  muscular  exertion,  as, 
probably  occurred  in  the  classical  case  of  the  Qreek 
soldier  who  delivered  his  message  of  victory  and  fell 
over  dead.  Hereditary  tendencies,  or  at  least  an  in- 
herent inadequacy  of  the  heart  muscle,  undoubtedly  has 
much  to  do  with  the  phenomena  in  any  given  case. 
Some  hearts  are  primarily  defective,  just  as  are  some 
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Uvere  and  some  brains,  and  readily  succnmb  to  cansea 
which  would  not  be  operative  in  other  cases. 

The  pathology  of  the  cardiac  muscle  in  the  cases 
under  consideration  is  quite  variable.  Eiehhorat'*  says 
that  weaknesg  of  the  heart  muscle  may  cause  death 
without  any  macroscopic  or  microscopic  changes  in  its 
structure.  However,  this  ie  perhaps  rarely  true.  The 
nutritional  disturbances  incident  to  chronic  dkease 
lead  to  various  alterations  in  the  texture  of  muscles 
in  the  heart  and  elsewhere.  Barrie  says'*  that  when  dila- 
tation occurs  there  is  always  granulo-fatty  degeneration 
of  the  heart  fibers  and  pigmentary  infiltration.  In  such 
cases  Gibson^'  and  others  speak  of  an  indistinctness  of 
the  Btriations  of  the  muscular  fibers.  Probably  in  all 
the  severe  cases  there  is  some  sort  of  change  more  or 
less  marked  in  the  cardiac  muscle.  While  it  is  very  de- 
sirable to  have  as  full  an  understanding  as  possible 
oonoeming  the  pathology  of  each  case,  it  can  only  be 
determined  with  a  certain  degree  of  probability.  It 
haa,  of  course,  an  important  bearing  on  prognosis,  but 
the  existence  of  marked  degenerative  processes  do  not 
bar  recovery.  In  many  cases  chronic  myocarditis  la 
probably  the  underlying  morbid  condition.  The  exist- 
ence of  certain  types  of  chronic  inflammatiou,  as  well 
as  degenerative  processes  in  chronic  nutritional  disease, 
is  quite  intelligible  in  the  light  of  modem  pathology. 
These  various  morbid  processes  are  the  result  of  sub- 
nutrition  and  toxins.  The  hemoglobin  coefficient  ia 
neually  low  and  there  is  scant  material  for  tissue  re- 
construction, while,  in  addition  and  partly  as  a  result, 
there  is  defective  elimination  on  the  part  of  the  heart 
muscle  itself  of  its  own  waste  products,  as  well  as  of 
the  body  in  general.  The  retention  of  leucomaines  and 
other  products  of  retrograde  changes  has  a  still  further 
depressing  influence  on  the  function  of  the  heart  muscle 
and  favors  the  development  of  the  anatomical  changes 
already  referred  to.  But,  in  addition  to  this,  and 
especially  in  the  class  of  cases  with  which  I  have  pei^ 
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duction into  the  circulation  of  bacterial  toiinB  produced 
in  exceea  in  the  digestive  tract.  These  toxins  probably 
unite  with  the  side  chains  of  the  protoplasmic  molecules 
of  the  heart  muscle,  jtiBt  as  certain  metallic  substances 
are  supposed  to  do  with  more  or  lees  impairment  of 
functional  power  and,  finally,  with  the  production  of 
genuine  structural  alt«ratioQS  of  the  character  already 
indicated. 

In  the  cases  in  which  no  microscopic  alterations  can 
be  found  in  the  heart  muscle  the  tissues  are  softer  and 
more  easily  torn,  as  long  ago  pointed  out  by  Walahe.' 
It  can  scarcely  be  that  such  a  physical  change  can  occur 
in  the  heart  muscle  without  antecedent  structural  altera- 
tions nndiscoverable  by  our  present  means  of  research. 

Although  not  strictly  within  the  scope  of  this  paper, 
I  am  tempted  to  briefly  refer  to  syphUis,  the  very  ex- 
tensive prevalence  of  which,  among  all  classes,  m^es  it 
a  frequent  factor  in  the  class  of  cases  under  discussion. 
Syphilitic  involvement  of  the  heart  is  probably  much 
more  common  than  is  recognized,  and  ia  not  a  very  in- 
frequent cause  of  weak  heart,  leading  to  varying  degrees 
of  dilatation.  Aside  from  the  gummatous  disease  of  the 
heart  muscle  itself,  and  involvement  of  the  coronary 
artery,  there  is  recognized  by  syphilographers  a  syph- 
ilitic myocarditis.  And  there  is  good  reason  to  believe 
that,  prior  to  the  evolution  of  such  gross  changes  as 
this,  there  is  a  period  of  weakness  which,  in  consequence 
of  proper  treatment,  may  never  pass  into  the  stage  of 
structural  alteration.  The  hearts  of  syphilitic  patients 
are  very  vulnerable,  and  this  cause  of  cardiac  weakness 
should  receive  wider  recognition  than  is  at  present 
accorded  it. 

In  chronic  gaetro-hepatic  disease  there  are  some  reflex 
nervous  phenomena  which  should  be  considered  in  addi- 
tion to  the  factors  already  mentioned.  The  experiments 
of  Morel  and  others  have  shown  that,  on  stimulation 
of  the  terminal  filaments  of  the  pneomogastric  or  sym- 
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pathetic  nerres  in  the  gastric  mncoBft,  or  poesihly  of 
both,  there  is  a  reflex  spasmodic  contraction  of  the  pul- 
monary capiUariee,  with  a  rapid  riBe  of  preasnre  in  the 
pTilmonary  artery  and  a  transient  dilatation  of  the  right 
ventricle.  If  reflex  irritation  of  these  nerve  fllamenta 
is  continnoQsIj  produced  by  a  pathologic  leeion, 
Barrie"  aays  it  may  cause  persistent  dilatation,  which 
may  increase  until  there  ia  tricuspid  insufficiency  with 
extreme  ectasia  of  the  right  ventricle.  He  adds,  how- 
ever, that  its  relative  infrequency  in  gaatro-hepatic  dis- 
ease points  to  an  individual  predisposition  which  may, 
of  coarse,  be  hereditary  or  acquired  through  the  opera- 
tion of  some  of  the  causes  and  conditions  that  I  have 
already  considered. 

It  is  unnecessary  to  occupy  time  in  dwelling  on  the 
individual  chronic  diseases  which  occupy  an  etiologic 
Telationship  to  the  condition  of  the  heart  muscles  under 
discussion.  Among  them  may  be  mentioned  leukemia, 
chlorosis,  all  the  different  types  of  anemia,  either  second- 
ary or  those  other  types  which  in  onr  ignorance  we 
call  primary,  chronic  diseases  of  the  digestive  organs 
associated  with  Bubnutrition  and  relative  failure  of 
elimination,  excessive  toxic  conditions,  etc.  These 
various  causes  act  on  the  heart  in  at  least  four  ways: 
First,  a  failure  to  supply  sufficient  nutrient  pabulum 
to  the  heart  muscles  because  of  a  weakening  of  the  com- 
plicated mechanism  concerned  in  its  accomplishment. 
Second,  through  the  chemical  influence  of  retention 
products,  which  are  toxic  in  excess,  and  the  absorption 
of  foreign  substances,  for  the  most  part,  from  the  gastro- 
intestinal tract.  Third,  through  the  partial  failure  or 
perversion  of  the  important  phenomenon  of  innervation 
of  the  heart  muscle.  And,  fourth,  the  purely  mechanical 
factor  which  is  operative  from  the  moment  when  the 
cardiac  muscle  is  unable  to  make  an  effective  ventricular 
contraction  against  the  resistance  ofEered  in  the  arteries. 
Sometimes  one  oi  several  of  these  causes  will  predomi- 
nate, but  I  think  they  will  be  found  to  fully  explain 
the  clinical  phenomena  presented. 
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The  symptoma  of  heart  weakness  and  dilatation  vary 
vithin  -wide  limits.  It  is  scarcely  necoaaiy  to  dwell 
on  the  clinical  manifestationa  of  fnlly  developed  and 
well-marked  dilatation  of  the  heart,  with  its  well-known 
train  of  Bymptoms.  It  is  more  important  to  emphasize 
the  fact  that  there  can  be,  and  frequently  is,  a  recog- 
nizable grade  of  dilatation,  with  either  an  entire  ab- 
sence of  Bymptoms  or  at  least  such  as  can  be  elicited 
with  great  difficulty.  The  earliest  symptoms  are  simply 
those  of  a  weakened  circulation,  and  in  the  Tarious  types 
of  chronic  nutritional  diseases,  with  their  associated  de- 
bility and  slight  dyspnea  following  a  given  amount  of 
exercise,  are  simply  attribated  to  the  general  disease 
present.  It  is  not  until  the  dilatation  has  proceeded  to 
a  degree  which  will  prodace  valvular  incompetency  by 
^argement  of  the  orifices  or  separation  of  the  inser- 
tions of  the  papillary  muscles,  or  both,  that  the  obvious 
clinical  picture  of  heart  disease  with  dominant  heart 
symptoms  is  presented.  This  condition,  however,  is  pre- 
ceded by  a  long  series  of  events,  with  any  one  of  which, 
perhaps,  its  onward  march  could  have  been  arrested  if 
duly  recognized  and  properly  treated. 

The  importance  of  these  slighter  and  frequently  un- 
recognized grades  of  dilatation  of  the  heart  is  not  lim- 
ited to  the  heart  itself,  but,  in  addition,  frequently  fur- 
nishes the  key  to  the  entire  ensemble  of  symptoms, 
which,  while  having  a  complicated  origin,  are  possibly 
based  more  largely  on  lowered  blood  tension  than  on 
any  other  single  factor. 

I  have  not  attempted  to  make  any  statistical  state- 
ment of  the  number  of  cases  in  which  demonstrable 
grades  of  dilatation  have  been  presented,  as  such  a 
statement  with  reference  to  so  vagne  and  diverse  a 
group  of  cases  would  appear  to  be  valueless.  I  will 
say,  however,  that  in  a  very  large  proportion  of  the 
cases  which  have  been  able  to  come  to  my  office  for 
examination  and,  perhaps,  subsequent  treatment,  such 
a  condition  of  the  heart  has  been  found.     I  should 
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think  that  poesibly  SO  per  cent,  of  these  patients  pre- 
eeDted  demonstrable  enlargement  of  the  heart,  varying 
in  d^ree  from  an  enlargement  so  slight  as  to  be  donbt- 
fnl  nntil  Terified  by  a  decreased  area  of  dulness  under 
snbseqnent  treatment,  to  cases  so  severe  as  to  make 
dyspnea  on  very  slight  exertion  one  of  the  principal 
complaints  in  the  case.  The  diagnosis  is  based  prin< 
cipally  on  the  ares  of  deep  dnhiess,  which  has,  of  course, 
to  be  quite  accurately  determined.  This  I  do  not  con- 
sider difScnlt  in  the  vast  majority  of  cases.  Of  course 
where  there  is  emphysema  or  excessive  obesity,  it  be- 
comes proportionately  more  difficnlt.  Broadbent'  saya 
that  it  can  not  always  be  determined,  and  further  adds 
that  the  so-called  auacnltatory  percnssion  is  of  no  value 
whatever.  With  the  last  statement  I  must  entirely  dis- 
agree. By  the  nse  of  the  ordinary  methods  of  auscul- 
tatory percussion  or,  better,  by  the  use  of  the  phonendo- 
Kope,  with  either  light  percussion  or  friction,  the 
borders  of  the  heart,  and  especially  the  left,  can  be 
determined  with  great  accuracy.  I  have  verified  the 
results  of  these  examinations,  both  by  autopsies  and 
skiagraphs,  and  have  the  utmost  confidence  in  them. 
By  placing  the  phonendoscope  in  the  intercostal  spaces 
over  the  area  of  absolute  dulness  and  making  very  light 
strokes  or  friction  sounds  gradually  extending  outward, 
the  border  of  the  heart  is  easily  recognized.  The  sharp- 
ness  of  the  line  of  demarkation  where  the  transition  of 
sound  occurs  is  really  very  striking.  I  only  mention 
this  because  there  is  a  more  or  less  widely  spread  opinion 
such  as  that  already  quoted  from  Broadbent,  that  slight 
changes  in  the  volume  of  the  heart  can  not  be  clinicidly 
determined  with  accuracy. 

In  the  severer  cases  regurgitant  murmurs  will  some- 
times be  found  constantly  present  over  either  the  mitral 
or  tricuspid  area  or  both.  In  many  of  the  milder  cases, 
however,  where  such  a  murmur  is  not  heard,  it  can 
readily  be  produced,  while  in  others  it  can  be  produced 
with  difSculty,  and  the  readiness  with  which  it  can 
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be  elicited  fumiflhes  some  indication  of  the  tonicity  and 
recaperatire  power  of  the  heart  muscle.  The  character 
of  the  heart  Bounde  eoon  becomes  modified  ae  the  case 
progresses,  the  first  Bound  losing  its  characteristic  qual- 
ities, more  and  more  approximating  to  the  character 
of  the  second,  and,  at  the  same  time,  the  interral  be- 
tween the  second  sound  and  the  first  becomes  gradually 
shorter,  approximating  more  and  more  to  the  inteirat 
between  the  first  and  the  second,  until  it  finally  becomee 
practically  the  same. 

The  treatment  of  these  cases  shoold  hare  in  Tier  two 
principal  objects :  first,  to  improve  the  general  nntrition 
ahd  correct  the  defects  and  peirersions  of  metabolism, 
which  are  the  underlying  caoees,  which  includes  rational 
and  adequate  treatment  of  any  organ  or  set  of  organs 
which  may  be  at  fault,  among  which  the  digestive  organs 
stand  pre-eminent;  and,  second,  when  necessary,  the 
application  of  special  therapeutic  measures  directed  to- 
ward the  heart. 

It  would  not  fall  within  the  scope  of  this  paper  to 
make  any  attempt  at  a  discussion  of  the  multiform 
methods  included  under  the  first  heading.  It  need  only 
be  said  that  it  includes  and  requires  adequate  nutrition, 
which  means  an  ample  food  supply  properly  digested 
and  aasimilated  to  the  fullest  extent  possible  under  the 
conditions  presented;  effective  eliminationn  of  the 
products  of  retrograde  changes  which  may  be  unusually 
toxic  owing  to  morbid  perversions  in  the  chemical 
processes  occurring  in  the  tissues ;  tonic  and  reconstruc- 
tive medication,  such  as  the  exhibition  of  iron  and  bittCT 
tonics  where  these  appear  to  be  indicated;  and,  finally, 
the  best  mental  and  physical  hygiene  available  under 
the  circumstances  of  the  case. 

So  far  as  the  second  object  of  treatment  is  concerned, 
it  will  frequently  happen  that  no  special  measures  di- 
rected toward  the  heart  will  be  required,  especially  in 
the  milder  cases.  Proper  rest  for  the  nervous  system 
and  the  circulation  conjoined  vrith  the  measures  already 
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indicated  ma;  be  sufficient  to  restore  the  heart  to  ita 
normal  condition  and  size.  In  many  cases,  however,  I 
hare  found  such  special  methods  of  treatment  not  only 
advantageons  but  necessary.  Where  the  heart  is  quite 
weak,  with  frequent  pulse  and  the  blood  pressure  low, 
the  cantious  administration  of  digitalis  for  a  brief  period 
of  time  has  been  of  the  greatest  serrice  to  me  in  these 
cases.  Other  heart  tonics  may  also  be  employed.  Such 
outdoor  exercise  as  is  indicated  in  the  case  should  be 
graduated,  with  special  reference  to  the  heart,  and  in 
most  cases  forms  an  indispensable  part  of  rational  treat- 

I  wish  now  to  speak  of  the  saline  carbonated  bathe 
as  a  means  held  in  reserve  for  the  severer  cases  or  even 
some  of  the  milder  ones  which  for  some  reason  prove 
intractable.  I  am  fully  convinced  of  their  very  great 
valae  after  having  treated  a  considerable  number  of 
cases  in  this  manner.  I  have  found,  in  agreement  with 
Broadbent  and  others,  a  remarkable  decrease  in  the 
area  of  deep  cardiac  dulness  as  a  result  of  a  single  bath 
properly  adnunistered.  In  fact,  I  am  not  aware  of  any 
other  possible  means  of  influencing  so  immediately  and 
directly  the  dunensions  and  tonicity  of  the  heart.  I 
have  found  the  left  border  of  the  heart  more  than  one 
centimeter  further  to  the  right  immediately  after  such 
a  bath  than  it  was  before,  and  have  verified  the  findings 
with  the  fiuorosoope.  At  the  same  time  the  pulse  will 
drop  in  frequency  anywhere  from  15  to  30  beats,  with 
a  corresponding  improvement  in  volume  and  tone.  The 
greater  part  of  this  phenomenal  change  is  comparatively 
transient,  but  where  treatments  are  given  daily  the  heart 
does  not  lose  quite  all  it  has  gained,  and  after  three  or 
four  weeks  of  such  treatment  may  attain  nearly  or  en- 
tirely its  normal  size  and  remain  permanently  so  under 
favorable  conditions,  which  means,  of  course,  a  removal 
of  the  cansal  factors  and  a  continued  maintenance  of  the 
general  health.  Gibson"  says  that  it  is  just  in  this 
daaa  of  cases  that  the  very  best  results  ara  obtained 
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hare  oertaini;  had  moet  gratif  jing  roulta  in  properly 
selected  cases,  although  it  ia  not  used,  as  a  matter  ot 
course,  as  a  routine  measure. 

With  the  resistance  moTement  I  hare  had  lees  experi- 
ence, ai  my  patienta  hare,  for  the  most  part,  beem  able 
to  resort  to  active  instead  of  paaeive  movementa;  and 
properly  graduated  gymnaetice  and  outdoOT  exerdae  bava 
appeared  to  me  to  be  all  that  was  neceaaary. 

In  conclusion,  I  wish  to  emphasize  the  favorable  prog- 
noaia  of  dilatation  of  the  heart  in  most  cases,  evea  the  co- 
existence of  valvular  disease  not  necessarily  constituting 
an  insurmountable  barj  its  rdative  frequency  in  chronic 
nutritional  disesse,  and  the  strong  probability  that  the 
milder  cases,  if  unrecognized  and  neglected,  finally  pre- 
sent all  the  clinical  featnres  of  advanced  and  incurable 
heart  disease. 
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LIMITATIONS     OF     NON-SUItGIOAL     TREAT- 
MENT IN  ACUTE  INTESTINAL 
OBSTRUCTION. 


JOSEPH  BILUB  EASTMAN,  UD. 

IKDIUIAP0LI8. 


The  term  "acote  obetmction  of  the  bowel,"  broadly 
Tued,  embraces  all  of  thoee  conditionB,  however  Tarying 
in  their  etiology  and  pathology,  which  suddenly  obetrnct 
the  lumen  of  the  intestine  to  the  extent  of  interfering 
with  the  passage  of  its  contents.  It  is  well  known  that 
the  intestine  may  be  obstmcted  by  omraital  bands, 
fibrons  bands,  the  result  of  peritoneal  adhesions,  as  in 
appendicitis  or  peritonitis  {ante  et  post  opdruUonem), 
by  Meckel's  and  other  diverticulft,  or  at  the  neck  of  an 
internal  or  external  hernia;  that  it  may  become  kinked 
ta  twisted  aa  in  Tolvulns ;  that  one  segment  of  the  in- 
testine may  become  telescoped  into  a  neighboring  seg- 
ment, as  in  intussusception;  that  the  lumen  of  the  in- 
testine may  be  obstructed  by  gallstones,  enteroliths,  for- 
eign bodies  or  its  own  iu)nnal  contents;  that  it  may  be 
narrowed  by  pressure  of  tumora  from  without ;  that  its 
lumen  may  be  narrowed  by  bmign  or  malignant  strict- 
ures, or  by  the  pressure  of  neoplasms  or  acute  swellings 
arising  within  its  own  walls,  and  by  the  presoice  of 
embolism  or  thrombosis  of  the  arterial  or  venous  circn- 
latim  of  the  bowel  wall.  Symptoms  of  acute  obstmc- 
ti(m  may  also  deveJop  suddeaily  in  cases  of  malignant, 
syphilitic  or  gonorrheal  stricture. 

In  all  of  the  aboYe  enumerated  conditions  the  obstruc- 
tion may  be  said  to  be  purely  mechanical.    Cases  of  ap- 


parently  purely  functional  closure  of  the  intestine — 
intestinal  spasm— are  recorded.  Heideobam  and  others 
report  a  few  ca£eB  of  purely  epasUc  or  reSex  tonic  con- 
tracture. In  Heidenhain's  cases,  the  contracture  seemed 
to  be  complete  and  irreducible.  Quintard*  collected 
fourteen  such  cases  from  the  literature.  Qnintard's  list 
is  doubtless  incomplete,  but  nevertheless  cases  in  which 
complete  contracture,  of  the  intestine  is  thus  brought 
about  by  reflex  irritation  must  be  quite  rare.  Perhaps 
operation  and  very  careful  direct  ocular  examination  in 
these  cases  would  have  left  fewer  of  tbem  recorded  as 
of  purely  reflex  origin.  It  is  well  known,  howeTer,  that 
the  syndrome  known  as  ileus,  as  a  purely  reflex  pbe- 
nomeuon,  may  attend  or  be  consequent  upon  torsioD  of 
the  pedicle  of  an  ovarian  tumor,  or  pinching  of  the 
spermatic  cord,  and  that  in  an  inorganic  or  functional 
form  it  may  be  due  to  ptomain  poisoning  or  to  dysentery 
or  other  inflammatory  conditions  in  the  large  or  small 
intestine.  No  one  knows  how  many  cases  of  reflex  or 
functional  interference  with  the  procession  of  the  intes- 
tinal contents  have  been  included  in  the  list  of  cases  of 
mechanical  intestinal  obstruction  cured  by  internal  ther- 
apy. 

If  a  surgeon,  speaking  from  the  standpoint  of  a  limit- 
ed personal  experience  and  observation,  may  assume  to 
enumerate  the  forms  of  acute  obstruction  of  the  bowel 
which  may  be  cured  by  internal  medication,  the  writer 
would  include  the  following:  First,  simple  coprostasis. 
It  should  be  borne  in  mind,  however,  that  behind  the 
picture  of  simple  impaction  may  be  hidden  de^  strict- 
ures benign  and  cancerous,  or  compression  of  the  colon 
from  without  by  adhesion  bands,  etc.;  second,  cases  of 
incomplete  stenosis  of  the  small  intestine  from  chronic 
peritonitis.  Heidenhain  states  that  many  of  these  cases 
are  cured  by  thorough  and  repeated  rinsing  of  the  stom- 
ach, the  use  of  enemata  and  proper  dieting;  third, 
volvulus  of  less  than  180  dgrees  when  involving  the 
colon;  fourth,  reflex  closure  of  the  intestinal  lumen. 
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Kedical  treatment  of  refiex  Oeos  is  not  only  valid,  bat 
it  is  our  best  resource.  The  preparations  of  hyoBcyamus 
are  nsefol  agents  in  this  fonn  of  obstruction.  A  single 
liTpodermic  injection  of  morphin  may,  by  one  bril- 
liant stroke,  efface  every  syraptom  of  a  violent  reflez 
ilcuB,  as  noted  by  Dr.  Hugo  0.  Pantzer  of  Indianapolis. 
It  IB  in  ileus  of  the  reflei  type  alone,  however,  that  mor- 
phin is  useful,  and  even  in  cases  strongly  suspected  of 
being  of  reflez  origin,  the  adnunistration  of  morphin  or 
antispasmodics  should  not  be  continued  too  long;  fifth, 
functional  obstruction  due  to  dysentery  or  other  ulcer- 
ative and  irritative  processes,  each  as  ptomain  or  lead 
poisoning.  In  such  coses  the  cause  of  the  ileus  may 
usually  be  removed  by  non-snrgical  methods;  sixth,  in- 
tussusception of  the  colon  daring  the  early  stages. 

KSrte  has  called  attention  to  the  fact  that  the  symp- 
toms of  incarceration  of  gallstones  are  often  so  similar  to 
those  of  a  suddenly  developing  ileus  with  obstruction  of 
the  bowel,  that  a  mistaken  diagnosis  of  stricture  or 
volvulus  may  have  been  made.  Celiotomy  is  clearly  indi- 
cated in  such  coses.  Cholclithiasie  is,  as  is  well  known, 
a  surgical  disease,  notwithstanding  it  is  not  necessarily 
fatal,  and  is  occasionally  amenable  to  medical  treat- 
ment. The  ileus  produced  by  it  shonld  be  relieved  by 
surgical  removal  of  the  cause. 

Xo  doubt  in  very  rare  cases  invagination  has  been  re- 
duced by  the  forced  introdaction  of  air  into  the  rectum, 
or  by  high  colonic  injections  of  water,  but  that  the  vast 
majority  of  these  cases  must  be  given  over  to  the  sur- 
geon, is,  or  should  be,  well  known.  A  volvidus  of  180 
degrees  in  the  first  stage  of  the  disease  may  be  reduced 
by  air  or  water;  however,  in  cases  of  volvulus  reaching 
250  or  300  degrees,  it  becomes  impossible  to  inject  water 
into  the  closed-off  segment.  The  stenosis  is  complete 
No  one  would  presume  to  be  able  accurately  to  estimate 
Qie  amount  of  twisting  of  the  bowel  in  any  given  case 
before  operation,  or  to  specifically  diagnosticate  volvu- 
lus at  all.    As  for  internal  stenosis  due  to  organic  strict- 


nre,  it  is  hardly  imaginable  thai  such  a  case  could  be 
eacceesfuUy  treated  by  other  than  surgical  means,  and  it 
ifl  generally  taken  to  be  undebatably  concluded  that  ob- 
stmction  due  to  bands,  dlTerticnla,  strangulation  of 
hemiffi  and  the  presence  of  neoplasms  must  be  dealt  with 
anrgically. 

It  would  be  obvioualy  very  difficult  accurately  to  de- 
termine the  number  and  character  of  cases  apontaneously 
relieved  or  cured  by  non-surgical  means,  since  after  the 
subsidence  of  symptoms  and  cure  of  the  patient,  the 
abdomen  not  having  been  opened,  the  nature  and  cause 
of  the  trouble  must  remain  in  the  dark.  We  find  our- 
selvea  here  on  the  ground  of  pure  hypothesis.  We  know 
bow  difficult  it  is  to  determine  the  exact  nature  of  an 
obstructing  intestinal  lesion  by  consideration  of  the  ex- 
ternal signs  and  subjective  symptoms  alone. 

In  cases  of  definitely  diagnosticated  mechanical  ob- 
struction of  the  intestine  of  any  sort,  there  are  few 
surgeons  who,  with  instruments  at  hand,  would  adopt 
any  less  radical  measure  than  that  of  operation.  The 
non-operative  methods  of  treatment  may,  under  very 
extraordinary  circumstances,  be  used  in  mechanical  ob- 
,  struction  by  one  who,  for  various  reasons,  feels  that 
he  dare  not  open  the  abdomen.  For  one,  however, 
with  proper  surgical  means  at  his  disposal,  to  stand  by 
with  folded  hands,  or  deal  with  these  cases  by  the  so- 
called  palliative  means,  requires  upon  bis  part  a  reckless 
degree  of  indifference  indeed.  The  palliative  means  are 
nearly  always  ineffectual  in  cases  of  mechanical  obstruc- 
tion, are  often  deceptive  in  their  effects,  and  are  never 
free  from  danger. 

Even  very  young  children  stand  abdominal  operations 
remarkably  well,  and  there  is  no  reason  why  a  celiotomy, 
if  indicated,  should  be  withheld  from  an  infant,  even 
if  it  be  only  a  few  days  old.  Here  the  methods  of  inflation 
and  injection  are  not  devoid  of  danger.  Enaggs  reports 
eight  instances  of  fatal  injection.  In  seven  of  these  rup- 
tures occurred.    In  one  case,  that  of  a  young  infant,  only 
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nine  ounces  of  water  were  injected  when  &  mmbliog 
noise  was  heard  in  ihe  abdomen,  which  was  immediately 
followed  by  death.    (Uaylard.) 

It  will  appear  to  any  one  familiar  with  the  anatomico- 

pathologic  nature  of  the  condition  that  the  reduction  of 
intussusception  of  the  small  intestine  by  the  injection  of 
water  or  air  will  hardly  be  possible  after  the  onset  of 
symptoms.  It  is  doubtful  whether  in  the  adult  it  is  pos- 
sible to  force  water  through  the  ileocecal  valve.  In  the 
cadaver  this  may  be  done.  Here  the  valve  may  leak, 
but  it  should  be  remembered  that  this  phenomenon, 
thcmgh  it  may  be  demonstrated  by  the  use  of  force  in 
the  cadaver,  can  hardly  be  produced  in  the  live  subject. 

It  must  be  conceded  that  in  acute  intussusception, 
the  lesion  being  almost  always  in  the  small  intestine, 
little  can  be  gained  by  the  injection  of  water.  Irritating 
enemata  may  stimulate  peristalsis  in  the  lower  intetine, 
and  the  movements  may  in  some  degree  be  transmitted 
to  the  small  bowel.  This  will  hardly  suffice  to  release 
the  intusBuscepted  small  intestine  if  sufQcient  time  has 
elapsed  for  the  establishment  of  a  clinical  diagnosis. 
For  by  this  time  the  intussuscepted  bowel  will  have 
become  quite  thickened  and  choked,  or  even  gangrenous. 
The  employment  of  massage  or  taxis  blindly  through  the 
abdominal  coverings  has  never  accomplished  an}'tliing 
in  any  case  of  intussusception  of  which  the  writer  has 
any  personal  knowledge.  The  toughness  of  the  adhesions 
between  the  layers  of  the  intussusceptum  and  the  sheath 
or  intussuscipiens  and  the  rapidity  of  their  development 
are  extreme. 

A  few  cases  in  which  symptoms  of  intussusception  had 
existed  for  from  six  to  nine  days  have  been,  according 
to  reports,  relieved  by  the  combined  conservative  meth- 
ods. The  Almighty  only  knows  how  many  thousands 
have  been  lost  through  the  employment  of  these  so- 
called,  but  miscalled,  conservative  methods.  Operation 
will  conserve  the  lives  of  a  certain  small  percentage  of 
cases  of  intussusception.    It  represents,  therefore,  in  the 


Btrictest  sense,  conBerr&tiTe  treameot.  Many  cases  of 
Buccessful  excisioD  of  acute  mtnssuscepticois  have  been 
reported,  and  in  many  more  cases  lives  lisve  been  saved 
by  the  employment  of  the  at  once  less  brilliant  and  less 
dangerous  metbods  of  operation. 

A  favorable  reeolt  sometimes  follows  irrigation  of  the 
stomach  and  colonic  injections  of  water,  or  insufflations 
of  air.  The  physician  permits  himself  to  be  deceived  by 
the  comparatively  good  condition  of  the  patient,  and 
operation  is  postponed  until  the  patient  is  moribund, 
then  an  operation  is  allowed  and  surgery  is  charged  with 
a  mortality. 

Succeeaful  treatment  of  intestinal  intussusception  is 
only  possible  by  operation  performed  early,  while  tym- 
panites is  still  slight  and  the  patient  is  in  relatively 
good  general  condition.  Later,  dlBtension  of  the  intes- 
tine becomes  so  great  that  often,  with  the  abdomen 
opened,  the  most  careful  and  zealous  surgeon  can  not 
find  the  obstruction  at  all. 

It  would  be  well  if  there  were  unanimity  of  opinion 
among  surgeons  and  physicians  as  to  the  proper  treat- 
ment of  a  malady  in  which  the  mortality  is  not  less 
than  75  per  cent. 

Laparotomy  in  such  a  case  is  always  a  dangerous 
operation,  but  the  disease  unoperated  is  distinctively 
more  dangerous. 

Nature  has  shown  us  the  way  to  deal  with  in- 
tussusception. \Vlien,  as  rarely  happens,  she  effects 
a  cure,  she  does  it  by  sloughing  and  gangrene  and 
discharge  of  the  intussuscepted  segment  through  the 
bowel.  It  may  seem  quite  superfluous  for  one  to  declare 
at  this  day  the  necessity  for  prompt  diagnosis  and 
prompt  operation  in  cases  of  intestinal  obatmction  of 
this  clmracter.  But  the  fact  is  that  physicians,  as  a 
rule,  are  not  promptly  making  differential  diagnoses  in 
these  cases,  nor  operating  them  until  the  patients  are 
in  extremis  with  subnormal  temperature,  flickering  pulse 
and  abdomens  blown  out  as  tightly  as  a  snare  drum. 
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Already  m&nj  Buccesaful  operations  for  mtussuscep- 
tion  in  young  children  are  recorded.  Karraberg*  opei^ 
ated  on  a  boy  3  yeare  and  9  montliB  old,  with  invaginatio 
ileooecalis  subchronica  with  complete  success.  Bryant' 
describes  a  case  of  acute  double  intussusception  in  a 
girl  baby  of  9  months,  operated  on  twenty-four  hours 
after  the  onset,  with  rapid  recovery.  A.  B.  Mitchell  met 
a  caBe  of  retrograde  intussusception  in  a  boy  i  months 
old.  It  was  reduced  by  operation  thirty-six  hours  after 
the  appearance  of  symptoms  and  recovery  followed. 
Wright  and  Benshaw*  reported  successful  operation  on 
a  3-year-old  child  with  invagination  of  the  appendix  into 
the  cecum,  and  Eve  snccessfnUy  operated  on  an  Intus- 
susception at  the  ileocecum  in  a  baby.  Poppert  of  Oiee- 
sen  saved  an  8-months^ld  child  with  intussusception 
by  prompt  operation,  and  Sells'  also  operated  success- 
fully on  an  infant  4  months  old,  18  inches  of  the 
ileum  having  passed  through  the  Ueocecal  valve.  Sev- 
eral dozen  similar  cases  have  been  reported.  Korthmp, 
on  the  other  hand,  reports  relief  of  a  child  seven  months 
old  with  intussusception  by  high  colonic  injections  of 
water,  and  Ouvry*  auccesefnlly  treated  a  case  of  acute 
colonic  invagination  in  a  male  infant  9^  months  old 
by  catheterization  of  the  invaginated  bowel. 

The  surgeon,  however,  wUl  ask,  with  a  shrug,  whether 
these  and  other  similarly  palliatively  treated  cases  were 
really  intussusceptions.  Relief  in  Northrup's  case  fol- 
lowed free  movement  of  the  bowels  and  the  only  indica- 
tions of  intussusception  were  a  sausage^haped  tumor 
under  the  liver  and  bloody  dejections. 

Fitz's  statistica  give  fifty-one  cases  treated  without 
operation,  with  sixteen  recoveries  and  thirty-five  deaths 
(69  per  cent.),    Pilz  reported  in  1870  ninety-four  cases 
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in  patients  under  1  year,  vitli  a  mortality  of  84  per  cent. 
From  ISTO  to  1891  135  cases  in  patients  under  1  year 
gave  a  mortality  of  59  per  cent.''  More  recent  atatietics 
would  Bhow  a  much  smaller  percentage  of  mortality  after 
operating,  as  the  result  of  earlier  and  more  skillful 
surgical  intervention. 

A  cose  of  invagination  reported  by  Jaboulay*  is  In- 
structive, for  the  reason  that  no  operation  was  made, 
and  the  autopsy  showed  that  surgery  would  doubtless 
have  saved  the  patient's  life.  The  case  was  received  into 
the  clinic  forty-eight  hours  after  the  appearance  of 
symptoms.  There  was  no  stercoraceous  vomiting.  On 
the  following  day  there  were  bloody  stools.  Operation 
was  withheld  because  it  was  assumed  that  after  seventy- 
two  hours  the  vitality  of  the  intestine  must  be  practically 
lost,  and,  moreover,  the  lesion  could  not  be  accurately 
located.  Administration  of  opium  was  followed  by  im- 
provement, then  the  sj-mptoms  grew  steadily  worse.  At 
the  autopsy  on  the  tenth  day  there  was  found  a  high  in- 
tussusception (about  18  inches  from  the  stomach)  which 
was  readily  released  by  delicate  traction.  The  intestine 
was  in  relatively  good  condition. 

When  considering  operation,  it  often  becomes  a  diffi- 
cult matter  to  determine  whether  a  given  condition  of 
ileus  has  been  mechanically  produced,  or  produced  by 
peritonitis,  for  it  is  well  known  that  the  most  vicious 
peritonitis  may  proceed  without  fever.  Lejars  has 
called  attention  to  the  fact  that  tubercular  peritonitis 
may  produce  all  the  phenomena  of  intestinal  obstrac- 
tion  without  the  slightest  mechanical  obstruction  being 
present.  Here  the  doubt  should  weigh  in  favor  of  opera- 
tion, for  since  the  operative  treatment  of  peritonitis 
promises  relatively  good  results,  the  operation  is  there- 
fore specially  indicated.  In  point  it  may  be  mentioned 
that  Turner*  operated  on  a  case  of  obstmction  due  to 
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tubercular  peritonitiB  with  prompt  recovety  and  rapid 
dieappearance  of  the  peritoneal  tubercles. 

TolmluB  or  twisting  of  the  intestine  is  a  compara- 
tirel;  rare  cause  of  obstruction.  There  are,  in  most  cases, 
no  aj'mptoms  sufficiently  distinctive  to  admit  of  differen- 
tiation from  obstructioD  due  to  other  causes.  Were  it  pos- 
sible to  diagnosticate  these  cases,  they  would  in  the  very 
nature  of  their  development  and  formation  lend  them* 
selves  rather  favorably  to  treatment  by  abdominal  taxis, 
or  if  in  the  colon,  to  treatment  by  injection  or  inflation. 
Rigorous  shaking  with  manipulation  of  the  abdomen, 
and  stimulation  of  peristalsis  by  enemata  may  rarely 
untwist  the  involved  gut.  As  a  matter  of  record,  how- 
ever, it  is  rarely  indeed  that  anything  avails  in  severe 
cases  except  operation,  and  the  same  rules  regarding 
early  operation  should  apply  here  as  apply  in  cases  of 
mechanical  obstraction  of  other  forms. 

The  direct  untwisting  of  the  volvulus  before  great 
thickening  and  destructive  changes  have  taken  place  in 
the  obstructed  part  is  often  comparatively  easy.  A  few 
days  will  place  its  reduction  beyond  the  highest  skill  of 
the  surgeon. 

Iq  early  operation  lies  our  greatest  hope  la  all  cases 
of  mechanical  intestinal  obstruction.  Naunyn  collected 
from  the  literature  288  cases  of  operation  for  ileus. 
From  the  record  of  these  cases  it  appears  that  by  far 
the  best  results  were  obtained  after  operations  on  the 
first  or  second  day  after  the  b^inning  of  symptoms. 
Besnlts  of  laparotomy  for  intestinal  obstruction  in  indi- 
viduals suffering  from  hernia  were  particularly  fortu- 
nate. These  were,  of  course,  not  cases  of  incarcerated 
hemia,  but  cases  of  ileus  as  the  result  of  stasis,  adhesions 
and  torsions  in  the  neighborhood  of  the  hernial  open- 
ings. 

The  reason  for  the  surprisingly  good  results  in  these 
hemia  cases  is  to  be  sought  in  the  fact  that  the  operators 
knew  where  to  look  for  the  obstruction,  and  operated 
early.    This  fact  forcibly  impresses  one  with  the  value  of 
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accurate  localization  of  the  obHtrnction  before  operation, 
and  early  operating.  The  fact  seems  to  stand  forth  in 
verj  clear  light  that  in  all  diagnosticated  cases  of  me- 
chanical obstruction,  and  all  cases  in  which  there  is  donbt 
as  to  the  nature  of  the  obstmction,  the  ao^iallfld  con< 
aerrative  methods,  the  administration  of  morphin,  stom- 
ach lavage,  injection  and  inflation  of  the  colon  are  not 
only  almost  valnelesa,  but  often  really  dangeroos.  Moiv 
phin  is  especially  treacherous.  Id  giving  it  we  "fall  back 
upon  the  soft  pillows  of  PtoTidence,"  in  most  instancea 
stultified  and  deceived,  awaiting  the  messenger  with  the 
inverted  torch. 

In  paralytic  reflei  ileue  following  abdominal  opera- 
tiona,  it  must  be  conceded  that  the  expectant  plan  of 
treatment  ia  the  better  to  follow.  Unfortunately,  it  ia 
not  easy  to  distinguish  this  form  from  mechanical  ileus ; 
moreover,  the  former  may  develop  into  the  latter.  Here, 
again,  doubt  must  wei^  in  favor  of  operation. 

Postoperative  adhesions  producing  obstructions  must 
be  dealt  with  promptly  by  reopening  of  the  abdomen. 
In  such  adhesions  are  assumed  to  be  present  whrai  oil 
and  salts  is  generous  doses  fail  to  pass  the  intestine, 
and  high  colonic  injections  administered  by  one  who 
really  understands  how  to  fill  the  colon  with  water  fail 
to  give  relief. 

The  value  of  laparotomy  as  a  purely  diagnostic  meas- 
ure should  not  be  underestimated.  Notwithstanding 
Treves,  Maylard  and  others  have  laid  down  very  useful 
rules  and  precepts  for  differential  diagnosis  in  intestinal 
obstruction,  it  is  nevertheless  very  well  Imown  by  those 
who  frequently  deal  with  these  cases  that  the  exact 
nature  of  the  lesion  is  rarely  made  out  before  anesthesia 
has  to  some  degree  relaxed  the  abdominal  wall,  and 
usually  not  until  the  abdomen  has  been  opened  and  the 
cavity  explored. 

In  addition  to  the  great  number  and  variety  of  con- 
diticois  which  are  well  known  as  causes  of  intestinal 
obstruction,  there  are  many  which  we  would  hardly  con- 
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sider  as  common  causes  of  acute  ileoa,  jet  thay  are 
causes,  and  they  are  purely  surgical  conditions,  and  can 
be  dealt  vith  in  no  other  way.  For  example,  a  case  of 
obstruction  dne  to  cyst  of  the  ileum  and  cecum  is  re- 
ported by  nocbenegg,  and  Magnoux  reports  a  case  of 
invagination  due  to  the  presence  of  a  myoma.  This 
author  collected  from  the  literature  reports  of  eleven 
cases  in  which  this  condition  was  caused  by  myoma. 
Morison  records  a  case  of  obstradion  due  to  polypus  of 
the  small  intestine. 

Neoplasms  of  the  intestine  may  suddenly  produce 
symptoms  of  obstruction  of  the  bowel  without  previous 
warning.  It  is  probable  that  in  such  cases  hypertrophy 
of  the  muBcnlaris  above  the  obstruction  compensates  for 
the  narrowing  of  the  lumen,  but  with  the  lodgement  in 
the  constricted  segment  of  some  unusually  large  or  hard 
mass  of  intestinal  contents,  an  acute  fulminating  ilens 
suddenly  develops.  The  sudden  appearance  of  ilens 
does  not  always  mean  that  a  recent  lesion  is  the  cause. 

It  has  been  said  by  Treves  that  in  ileus  too  much 
prominence  must  not  be  given  to  the  mere  circumstance 
that  the  bowel  is  obstructed,  that  to  be  sure  obstruction 
of  the  bowel  is  often  the  prominent  symptom,  but  not 
the  sole  basis  upon  which  the  malady  depends.  It  can 
hardly  be  denied  that  the  issue  of  a  given  case  will 
depend  more  or  less  directly  on  the  length  of  time  dur- 
ing which  the  intestine  has  been  obstructed,  regardless 
of  whether  the  intestine  be  strangulated  or  plugged  with 
its  own  contents.  But  mere  plugging  will  not  often 
produce  the  classical  condition  of  ileus.  The  bowel  may 
be  completely  plugged  for  weeks,  and  the  patient  make 
a  good  recovery.  If,  however,  the  intestinal  wall  be 
strangulated,  its  circolation  blocked,  the  symptoms  im- 
mediately become  urgent.  Here  we  must  think  of 
"strangled  vessels,"  and  beginning  gangrene.  Unfortu- 
nately, we  too  ofteoL  confuse  these  cases  of  strangulation 
with  mere  obstipation  or  impaction. 

It  should  be  borne  in  mind  that  the  condition  of  ilena 
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with  Btnngnlation  of  the  bowel  is  Tei7  rarely  produced 
by  mere  plngging,  and  that  when  the  BymptomB  of  gen- 
nine  ileus  appear,  nine  times  in  ten  the  time  of  Tisef  ol- 
maa  of  the  syringe  and  the  enema  is  gone.  I  would  not 
place  a  low  appreciation  upon  the  colonic  douche.  Iti 
proper  use  requires  bTaina  and  art  and  patience,  and  in 
no  case  should  radical  surgical  means  be  cooaiderad  nntil 
the  colonic  douche  has  been  futhfnlly  tried,  but  as  a 
role  lavage  of  the  stomach,  inTersion  of  the  patient  and 
colonic  injection  of  oil,  air  and  water  are  at  best  only 
palliative.  Capillary  puncture,  abdominal  massage  and 
the  administration  of  opium  are  perilous  and  reprehensi- 
ble in  practically  all  cases.  With  prompt  diagnosticat- 
ing, prompt  operating  and  better  operating  the  mta- 
tality  will  be  steadily  lowered. 

It  may  be  said  that,  as  a  rule,  the  urgency  is  not  so 
great  in  obstruction  of  the  large  intestine  as  in  domire 
of  the  small  gut.  In  the  former  sedatiTes,  hot  stupes, 
tads  and  euemata  may  be  justly  employed  for  a  longer 
time  than  in  the  latter. 

To  some  it  might  seem  uncecessary  to  urge  the  neces- 
sity for  early  operation  in  coses  of  intestinal  obstruction 
with  ominous  ajTuptoms.  This  excludes  mere  obstipation, 
for  the  reason  that  impaction  per  se  does  not  produce 
serera  symptoms,  as  before  observed,  but  physicians, 
for  the  most  part,  are  for  some  reason  not  recog- 
nizing intestinal  strangulation  promptly  enough,  except 
it  be  consequent  upon  sudden  descent  of  a  hernia,  and 
are  not  promptly  advising  operation. 

It  is  a  dangerous  surgeon  who  counsels  operation  mere- 
ly for  the  sake  of  operating,  and  who  would  operate  in  a 
"stable  with  a  pocket  knife,"  but  he  who  bears  the  name 
of  surgeon,  and  who  is  adequately  equipped,  and  can 
provide  a  reasonably  aseptic  environment,  but  who 
stands  by  with  folded  hands,  resigning  these  cases  to 
Providence  and  the  rectal  douche,  is  ten  times  more 
dangerous.  The  surgeon  who  does  not  realize  the  limi- 
tations of  Ms  art  is  a  dangerous  man  indeed,  and  he  who 
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ifl  not  aware  of  its  possibilities  is  useless.  Sut  no  man 
is  more  dangerous  nor  more  useless  in  his  community 
than  the  physician  vho  would  ding  to  a  case  of  mechan- 
ical strangulating  intestinal  obstruction  which  he  has 
been  unable  to  accurately  diagnosticate  and  which  be 
has  not  the  facilities  nor  the  intrepidity  to  treat  in  the 
only  way  which  avails,  that  is  by  operation. 


OCCTJBBENCE  OF  THE  STHONGTLOIDES  IN- 
TESTINALIS  IK  THE  UNITED  STATES. 


MABHTTAT.T.  LANGTON  FKIGE,  MJ}. 


I  present  for  your  coaBideration  a  Bomewh&t  brief  and 
imperfect  account  of  one  of  the  rarer  nematodea;  rar^ 
at  least  in  tMs  climate  and  latitude,  though  occnrring 
with  considerable  frequency  in  tropical  and  8ub-te>pic&l 
countries.  I  refer  to  the  Strongyloidea  inteatiaalu.  The 
parasite  is  endemic  in  Cochin  China,  where  it  occurs  in 
association  with  the  diarrhea  peculiar  to  the  country — 
hence  the  name  bestowed  on  it  by  European  physicians, 
"Cochin  China  diarrhea." 

This  animal  forms  one  of  the  class  of  parasites  whose 
pathologic  action  is  limited  to  the  intestinal  canal,  and 
does  not  extend,  as  does  that  of  the  Amaba  colt,  to  the 
liver  and  other  organs.  Teissier  has  claimed  to  have 
observed  rhabditiform  embryos  circulating  in  the 
blood,  and  to  have  produced  metastatic  foci  in  the  lungs 
of  infected  frogs.  These  observations,  however,  have  not 
been  confirmed  by  any  other  observer,  and,  for  the  pres- 
ent, we  must  conclude  that  the  parasite's  pathologic  in- 
fluence is  limited  to  the  gastrointestinal  tract  The  con- 
sideration of  the  diseases  caused  by  animal  parasites, 
particularly  those  infecting  the  intestinal  canal,  is 
especially  opportnne  at  this  time,  as  the  different  varie- 
ties of  acute  and  chronic  diarrheas  and  dysenteries  are 
only  now  beginning  to  emerge  from  the  obscurity  which 
has  previously  enveloped  them,  and  are  being  placed  on 
a  rational  basis,  where  the  knowledge  of  them  previously 
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vas  wholly  crude  and  empirical.  This  knowledge  has 
already  borne  valuable  f niit ;  yoa  are  f amiHar  with  the 
work  recently  done  under  the  direction  of  Professor 
Welch,  of  Baltimore,  in  the  inveetigation  of  the  sum- 
mer  diarrheas  of  infants,  of  the  discovery  of  the  essential 
catue,  and  of  the  preparation  of  a  semm  which  prom- 
ises a  specific  against  a  disease  causing  more  than  one- 
half  the  mortality  in  urban  communities  during  the 
Bommer  months. 

It  is  only  in  the  last  decade  that  we  have  begun  to 
realize  that  many  cases  of  chronic  intestinal  flux  in  this 
latitude  are  due  to  the  Ameeba  coli,  and  one  form  of  para- 
site  which  we  previously  considered  wholly  indigenous  to 
the  tropics,  has  thus  been  given  a  wide  sphere  of  activity 
in  the  diseases  of  temperate  climates.  We  have  later 
been  able  to  recognize  the  cause  of  another  class  of 
diarrheas  through  the  discovery  by  Shiga  and  Flexner 
of  the  Bacillits  dysenterica,  and  it  is  probable  that  many 
other  tropical  parasites  will  be  found  to  be  the  patho- 
genic factors  of  our  native  diseases.  The  role  played 
by  the  strongyloides  genus  in  diseases  of  the  United 
States  is  hard  to  ascertain  at  the  present  time,  but  I  do 
not  believe  it  will  ever  be  a  prominent  one  in  this  di- 
mate,  yet  it  will  take  a  place  as  an  etiobgic  factor  in 
many  individual  instances  in  which  the  nature  of  the 
disease  was  previously  unrecognized.  The  occurrence  of 
the  Strongyloides  intestinalis  in  the  United  States  was 
first  reported  by  Thayer*  from  three  cases  occurring  at 
the  Johns  Hopkins  Hospital,  Baltimore,  his  work  re- 
maining the  best  monograph  published  on  the  subject  in 
the  United  States. 

A  short  r^sum^  of  the  history  of  the  parssite  may  here 
be  of  interest : 

In  1876,  Normand,  a  medical  officer  of  the  French 
navy,  while  investigating  the  diarrhea  among  French 
troops  returning  from  China,  discovered  this  parasite  in 
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the  stools.  It  was  studied  by  Bsvey  in  the  same  year, 
and  the  latter  Qamed  it  Anguillula  ttercoralii.  in  analogy 
with  the  Bimilar  tenestial  anguillula  Rhdbditu  terricola, 
genus  leptodera.  The  parasite  is  found  constantly  in 
the  stools  of  these  patients,  and  Bavey  and  Normand 
conaidered  it  the  probable  cause  of  Cochin  China  diar- 
rhea.  When  these  stools  were  kept  warm  for  four  or 
five  days,  sexual  development  took  place,  some  of  the 
parasites  assuming  the  male  and  some  the  female  type — 
the  original  first  observed  being,  indeed,  only  an  embryo. 
The  following  is  Bave/s  description  of  the  sexually 
mature  forms : 

Tbe  length  of  the  female  is  about  1  nun.  full;  grown,  the 
breadtli  ftbout  O.M  mm.,  body  ejlindricat,  alightly  dimlntihing 
in  sise  anteriorly  and  tapering  to  a  sharp  point  posteriorly. 
When  the  worm  retracted  forcibly,  slight  transverse  furroin 
were  to  be  seen.  The  mouth  possessed  three  distinct  lips  and 
was  continuous  with  the  triangular  esophagus,  which  after  a 
stricture  dilated  again  to  a  second  ovoid  enlargement.  The 
intestine  which  followed  was  fairly  visible  and  ended  in  a 
little  protrusion  on  one  side  of  th«  body  near  tiie  base  of  tha 
tail.  The  intestine  waa  pushed  slightly  aside  by  the  uterus. 
A  little  below  the  middle  of  the  body  on  the  ventral  side 
opened  the  vulva  leading  to  the  uterus,  which  extended  from 
the  intestinal  ventricle  to  a  point  near  the  intestinal  opening; 
here  the  eggs  were  massed  in  varying  numbers.  In  some  in- 
stances the  young  had  actually  broken  the  shells  and  were 
free  in  the  uterus,  though  more  oft«n  the  eggs  on  depoaitl<m 
contain  well-formed  motile  embryos. 

The  male  is  about  I/S  smaller  than  the  female;  the  peri- 
intestinal  cells  are  more  dearly  outlined  and  were  accom- 
panied by  another  long  gland,  which  seemed  to  eoneiat  o( 
small  rounded  globules.  This  Organ,  doubtless  the  testicle, 
entered  the  base  of  tbe  tail  in  two  small  horn-like  spieulee 
with  tapering  extmnities  curved  inward;  these  spicules  con- 
tained canals  .  .  .  coiled  in  the  same  direction  .  .  . 
and  were  twice  as  short. 

In  the  following  year  a  complication  occurred  in  the 
history  of  the  parasite,  with  the  discovery  by  Normand 
of  a  nematode  in  the  small  intestines  of  a  patient  dead 
of  Cochin  China  diarrhea.  This  was  similar  to  the 
parasite  found  in  the  stool,  but  larger  than  even  the 
sexually    differentiated    forms,    and    possessing    other 
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strad^nral  difEerencea.  Bavej  woe  able  to  obtain  it  from 
several  anccesaive  autopaies  following  death  from  this 
canse.  He  considered  it  a  distinct  speciea,  which  be 
called  the  AnguUiula  intestinalis.  It  was  found  only 
in  the  female  form  and  was  described  as  folIowB: 

Length  2.20  mm.,  aTerage  breadth  0.03  nun.,  tha  bod;  littla 
tapering  antertortf,  terminated  r&ther  Buddenlf  poBteriorl; 
in  a  conical  tail,  the  extremity  of  which  appeared  rounded  uid 
even  a  triSe  dilated  ....  the  surface  ebowed  a  delicate 
transTerBe  ■triation;  the  mouth  .  .  showed  three  amall  lips. 
It  opened  into  an  esophagus,  practically  cylindrical,  which 
oeenpied  about  %  of  the  length  of  tlie  Eutimal,  and  showed 
Beither  swellings  nor  etriationH;  it  was  followed  by  an  ib' 
testine  with  which  it  might  readily  be  confounded  without  a 
marked  cliange  of  color.  This  extended  almost  to  posteiior 
extremity  of  the  body,  but  it  ceased  to  be  visible  in  the  middle 
part,  which  was  occupied  by  n  very  large  elongated  ovary. 
The  Tulva  was  situated  in  the  posterior  third  of  the  animal 
and  in  ita  neighborhood  the  uterus  contained  five  or  six  elon- 
gated eggs  .  .  the  eggs  and  viscera  were  of  a  yellowish  green 
color  and  rather  opaque  and  apparently  Qnely  granular. 

The  parasitic  form  is  found  at  autopsy  in  the  small 
intestine.  They  are  abundant  in  the  duodenum,  less 
numerona  in  the  jejunum,  and  abs^it  in  the  ileum.  Th^ 
seldom  reach  the  stomach  under  normal  conditions,  but 
have  been  found  in  the  vomitus  after  an  emetic.  In 
stools  which  have  been  kept  warm  for  a  varying  period 
there  is  another  embryonic  form  which  is  frequently 
seen;  this  is  a  much  longer,  thinner  embryo  of  a  more 
homogeneous  constitution,  and  more  actively  motile  than 
the  more  common  rhabditiform  embryo.  This  repre- 
sents the  Btrongj'loid  form  in  the  embryonic  state.  The 
parthenogenetic  female  shows  also  the  strongyloid  type, 
and  indeed,  probably  develops  directly  from  the  strongy- 
loid embryo.  The  strongyloid  embryo,  although  longer 
than  the  rhabditiform,  never  attains  the  aize  of  the 
parthenogenetic  mother  worm;  the  average  length  is 
from  0.4  to  0.5  mm.,  the  greatest  length  being  0.7 
mm.,  while  the  parthenogenetic  worm  averages  2.20 
mm.  The  following  is  a  comparison  of  the  size  of  the 
different  varieties : 


Fns  ParthO- 

KhabdltlfoFm.     FlIiHConn.      BwcnKll;-  KmBtlc,  U.  W. 

LMVtb    O.SB    nn.  OBOmm.        1.      mm.         2.10mm. 

Brwidtk    O.OSSnio.  0.03  mm.        0.04  mm.         0.08  mm. 

The  ^gs  are  oval,  and  resemble  uncinAria  eggs,  and 
measure  60  to  70  microm  by  34  to  39  microns. 

PoUowing  Normand's  original  investigations  of  the 
parasite  as  occurring  iu  Cochin  China,  other  observa- 
tions were  made  on  the  parasite  in  the  tropics.  lAveran, 
Liebermann,  Boux  and  Chartaing  each  reported  cases  is 
1877  and  1878.  Chauvin  reported  a  case  originating  on 
the  Island  of  Martinique.  Grassi,  in  1879,  studied  the 
worm,  and  placed  it  in  a  species  which  he  called  strongy- 
loides,  closely  allied  to  the  genus  strongylus,  of  which 
the  most  important  member  pathologically  is  the  nnci- 
naria,  or  Strongyliu  duodenale,  or,  as  it  is  called  in 
Europe,  Anchylostama  duodenale,  from  which  it  dif- 
fers morphologically  by  certain  structural  peculiarities, 
and  pathologically  by  important  differences  which  will 
be  described  later.  In  1880  the  paroBite  first  appeared 
in  Europe  with  the  report  by  Perroncito  of  its  discovery 
in  the  intestinal  tract  of  laborers  in  St.  Qothard  tunnel, 
in  whom  it  occurred  in  association  with  the  Anchylot- 
toma  duodenale  in  certain  grave  anemias  described  by 
Perroncito  at  that  time ;  since  then  sporadic  cases  have 
been  reported  from  Brazil,  Russia,  Sicily,  Italy,  Dutch 
Indies  and  Egypt.  In  1899  cases  were  reported  along 
the  Rhine  and  in  East  Prussia.  In  1901  Strong  de- 
scribed cases  occurring  in  the  Philippine  Islands. 

In  order  to  understand  the  divergent  opinions  that 
have  been  held  in  regard  to  the  unity  or  heterogemci^ 
of  these  nematodes  it  is  necessary  to  describe  the  forms 
of  parasites  that  may  be  found  in  the  alvine  discharges 
of  the  patients  Buffering  from  Cochin  China  diarrhea 
during  life,  or  in  their  intestinal  canal  after  death,  all 
of  which  are  now  believed  by  the  preponderance  of  ob- 
servers to  be  morphologic  variations  of  the  same  para- 
site.   These  are,  briefly : 
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1.  The  rhabditifonn  embryo  AnguUlula  stercoralis, 
found  in  the  etools  on  immediate  examination. 

2.  Filariform  embryos  usually  found  alone  in  the  stools 
after  one  or  two  days,  replacing  the  rhabditifonn  em- 
bryos. 

3.  The  aezually  differentiated  form,  Rhabditis  ster- 
condis,  occasionally  found  in  the  stools  after  a  varying 
period — usually  about  five  days. 

4.  The  parthenogenetic  mother  wonUj  AnguUlula  in- 
iestinalis,  found  in  the  intestinal  canal  of  the  host  at  au- 
topsy. 

It  appears  that  the  worm  shows  a  difEerent  develop- 
ment here  from  that  which  it  exhibits  in  the  tropics.  The 
development  of  the  sexually  differentiated  living  genera- 
tion must  be  regarded  as  the  highest  exponent  of  the  par- 
asite. This  manner  of  development  appears  to  occur  only 
rarely  in  temperate  zones,  and  in  these  regions  we  must 
consider  that  some  conditions  are  less  favorable  to  the 
parasite's  attainment  of  the  highest  form,  the  difference 
lying  either  in  intrinsic  conditions  affecting  the  culture 
medium,  i.  e.,  the  stool  in  which  it  occurs,  or  in  extrinsic 
causes  affecting  the  surrounding  atmosphere,  or  in  con- 
ditions associated  with  both  factors,  such  as  heat,  moist- 
ure and  temperature.  It  may  be  premature  or  inex- 
pedient to  theorize  as  to  the  exact  manner  in  which 
these  various  elements  act,  still  we  may  presume  that 
the  difficulty  lies  rather  in  the  culture  medium  than  in 
the  surrounding  conditions,  for  while  we  can  largely 
reproduce  the  extrinsic  conditions,  such  as  moisture, 
temperature,  light,  etc.,  we  can  not  ever  exactly  repro- 
duce the  culture  medium,  for  the  latter  in  the  tropica  dif- 
fers greatly  from  that  of  the  temperate  zones,  both  on 
account  of  the  difTerent  foods  which  go  to  form  it,  and 
the  different  bacterial  flora  which  it  coutains,  the  latter 
being  much  more  varied  and  profuse  in  the  tropics.  In 
support  of  this  view  are  Leichtrnstern's  recent  observa- 
tions (1899),  that  the  sexually  differentiated  generation 
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is  cultivated  most  frequently  from  cases  recently  im- 
ported from  the  tropics. 

I  will  later  call  attention  to  the  disappearance  of  the 
parasite  from  the  stools  synchronously  with  that  of  the 
Eunierous  bacteria  which  the  latter  contains.  This  con- 
dition, while  not  an  invariable  rule,  is  a  coincidence  of 
much  significance. 

The  parasite  may  be  arrested  at  an  intermediate  stage 
of  its  attempt  at  sexual  differentiation,  and  accordingly, 
we  may  find  the  nematode  in  our  cultures  in  three  dis- 
tinct states ; 

(o)  No  attempt  at  evolution  may  be  made,  and  the 
parasite  occurs  only  as  the  rhabditiforra  embryo. 

(6)  The  parasite  may  be  able  to  attain  the  male  de- 
velopment, but  be  unable  to  attain  the  female  type,  a  few 
male  parasites  occurring  in  the  stool. 

(c)  Complete  sexual  differentiation  may  occur,  and 
both  male  and  female  types  will  be  found. 

■  Whatever  further  development  may  now  occur  if  the 
parasites  are  ingested,  if  still  remaining  external  to  the 
body  the  filariform  embryo  is  finally  produced;  in  the 
first  case  by  direct  transformation  of  the  rhabditiform 
embryos,  in  the  last  case  by  the  interposition  of  another 
generation  of  sexually  differentiated  worms. 

Keeping  these  features  in  mind,  how  are  we  to  regard 
the  filariform  embrj'o  in  its  relation  to  the  other  types 
of  parjiaites?  If  we  regard  the  free  sexual  form  as  the 
highest  type;  as  the  filariform  variety  follows  after  this, 
it  appears  that  the  filariform  embryo  must  be  considered 
an  involution  form  from  the  highest  type.  The  filari- 
form embryo  is,  moreover,  the  last  form  found 
in  the  specimen  before  the  final 
of  the  parasite  from  the  stool.  This 
must  occur,  even  under  the  most  favorable  con- 
ditions, in  a  rather  short  period.  It  is  probable  that 
the  strong}'loides  erabrso  is  more  adapted  to  the  rela- 
tively unfavorable  contJitions  found  outside  the  body, and 
is,  moreover,  tlie  usual  form  in  which  the  inte.stinat  canal 
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of  the  host  is  infocfod.  If  infection  occurs  In  this  way  it 
is  probable  the  filariform  embryo  becomes  directly  trans- 
fonned  into  the  parthenogenetic  motlier  worm,  which 
then  commences  to  cast  o2  its  ova,  and  these,  in  turn, 
undergo  development  into  the  rhabditiform  embryos. 
Leichtenstem  Ms  been  able  to  demonstrate  this  process 
directly.  He  administered  to  human  beings  filariform 
lar\-Ee  which  he  had  produced  by  the  direct  transforma- 
tion of  the  rhabditiform  variety.  After  seventeen  days 
rhabditiform  embryos  were  found  in  the  patient's  stools. 
In  cultures  these  became  transformed  into  the  filariform 
variety,  but  a  number  also  became  sexually  differentiated, 
forming  a  free  living  generation,  the  Rhabditis  stercora- 
li3. 

Leuckart  claims  that  the  genesis  of  the  parthenoge- 
netic mother  worm  is  the  essential  step  in  the  regenera- 
tion of  the  rhabditiform  embryo  from  the  filariform. 
He  says,  "The  structure  of  the  filariform  embryo  is  such 
that  they  can  not  possibly  develop  again  into  the  rhabdi- 
tis form.  There  must  be  another  worm  which  devel- 
ops from  them,  which  in  the  shape  of  its  body  and  the 
structure  of  the  esophagus  resembles  these."  The  parthe- 
nogenetic worm,  the  so-calJod  AmjuiUula  inlcstinnlis, 
appears  to  represent  this  intermediate  form  which 
Leuckart  considers  essential.  Hence,  while  the  rhabditi- 
form embryo  is  transformed  directly  into  the  filariform, 
the  filariform  can  not  return  to  the  rhabditiform  va- 
riety without  the  aid  of  the  intermediate  form.  The 
development  of  this  parthenogenetic  worm  has  never 
been  noted  outside  of  the  living  host.  These  conditions 
probably  explain  the  ultimate  disappearance  of  the  para- 
site from  the  stools,  when  the  latter  are  kept  for  a  cer- 
tain period,  the  parasites  continuing  their  evolution 
until  the  filariform  embryo  is  produced,  and  beyond  this 
they  can  not  go  without  the  aid  of  a  suitable  host.  The 
rhabditiform,  as  such,  does  not  seem  able  to  survive  more 
than  three  or  four  days  in  the  stools. 

To  trace  the  life  history  of  the  parasite  on  the  assump- 


tion  of  the  unity  of  the  various  forms,  wc  may  c 
of  a  parasite  entering  the  host  as  the  filariform  embryo ; 
within  the  host  becoming  transformed  into  the  partheno- 
genetic  female,  Anguillula  intestinalis,  the  latter  giv- 
ing off  numerous  ova  which,  hatching  rapidly  before 
leaving  the  intestines,  appear  as  the  rhabditiform  em- 
br}'os  (Anguillula  stercoralis)  in  the  discharges.  The 
next  transformation  of  the  rhabditiform  embryo  depends 
on  the  environment.  In  the  tropics  the  parasite  becomes 
habitually  sexually  differentiated,  forming  the  species 
known  as  the  Bhabditis  stercoralis,  from  the  eggs  of 
which  are  generated  the  rhabditiform  embryos,  which 
undergo  final  transformation  into  the  filariform  variety. 
In  the  temperate  zones  the  rhabditiform  embryo  passes 
into  the  filariform  without  the  interposition  of  the  sd- 
called  Ekabditis  stercoralin.  In  either  event  the  filari- 
form embryo  is  the  final  stage  completing  the  cycle. 

The  first  case  in  this  country  described  of  infection 
with  the  Strongyloides  intestinatis,  was  that  of  a  Ger- 
man tailor,  aged  56,  who  entered  the  Johns  Hopkins 
Hospital,  Baltimore,  Dec.  7,  1896.  The  case  was  com- 
plicated with  intestinal  infection  with  the  Trichomonas 
intesUnalis  and  amebic  dysentery,  which  latter  disease 
proved  fatal  on  the  development  of  an  abscess  of  the 
liver.  The  parasite  was  discovered  by  Strong  in  the 
stools,  and  was  reported,  together  with  two  like  cases,  by 
Thayer  in  1901.  Thayer's  account  of  the  case  is  sum- 
marized below: 

Case  1. — Bistorj/.—K.,  a  German  tailor  aged  62,  was  ad- 
mitted to  the  Johns  Hopkins  Hospital  Dec.  7,  1896,  complain- 
ing of  pain  and  swelling  in  the  right  side  of  tlie  abdomen  and 
over  the  lower  ribs. 

The  family  history  was  negative.  He  had  had  measles  in  cfaUd- 
hoo<i,but  had  other\vi3e  been  a  healthy  man.  He  denied  venereal 
diseaFte.     Up  to  mx  years  before  he  had  lived  in  Austria. 

Three  years  before  entry  be  began  to  suffer  from  diarrhea, 
which  has  continued  since  that  time.  There  were  daily  from 
two  to  five  operations,  ii'iiich  occasionally  contained  a  little 
blood;  these  were  never  associated  with  pain.  Three  weeks 
before  entry  he  began  to  notice  a  painful  swelling  on  the  right 
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aide  over  the  lower  ribs,  lie  liud  had  no  cliills,  auil  as  far  oa 
he  knew  no  ferer.  For  two  \v?el>H  before  entry  there  had  been 
a  alight  cough  without  expectoration. 

Phg»ioat  Examination. — The  patient  appeared  emaciated  and 
feeble.    The  heart  and  lungs  were  negative.    The  abdomen  was 
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somenhat  distended;  there  was  slight  movable  dulneea  in  the 
Oanka.  On  the  right  side  over  the  cartilages  of  the  tenth  and 
eleventh  rib*  there  was  a  large  fluctuating  swelling,  7''^  cm. 
in  diameter;  no  tenderneas  or  redness.    Between  this  and  the 
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spina.1  column  there  was  another  swelling,  about  15  cm.  in 
diameter,  extending  from  the  median  line  to  the  spinous  proc- 
esses, and  from  tlie  twelfth  rib  over  the  crest  of  the  ilium 
downward  for  a  distance  of  T  cm.  The  skin  over  this  was  ad- 
herent, red  and  thin.     The  hepatic  flatness  was  not  increased. 

Operation.— Immediate) J  after  entrance  this  abscess  was 
incised  and  evacuated.  The  cavity  contained  a  large  amount 
of  puriform  material  with  dark  shreds  and  considerable  firsy- 
ish  debris.  The  cavities  extended  into  the  liver.  About  one 
and  a  half  pints  of  fluid  were  evacuated;  this  contained  msnj 
large,  actively  motile  amebic,  showing  the  ordinary  charac- 
teristics of  the  Am'i^ba  coli. 

The  patient  had  daily  from  two  to  four  fluid,  brownish, 
foul-smeHing  stools,  which  contained  besides  AmtFba  coli,  oon- 
aiderable  numbers  of  the  Trichomonas  inlettinalia,  as  well  as 
numerous  small  nematodes,  identified  by  Mr.  Strong  os  the 
rhabditiform  embryos  of  the  SIrongyloidet  intcalinalis.  The 
wound  and  the  colon  were  irrifcnted  with  a  solution  of  quinin. 
1/1000.  The  patient  gradually  failed,  and  died  on  Decem- 
ber 26. 

Avlopsy. — The  protocol  of  the  autopsy  reads:  Amebic  dys- 
entry;  ulceration  of  the  large  intestine;  retroperitoneal  ab- 
scess; operation  wounds;  parenchymatous  and  fatty  degenera' 
tion  of  the  kidneys;  fatty  liver;  fatty  heart;  intestinal  infec- 
tion with  Trichomo/taa  intcitin'alia  and  Strongytoides  tntea- 
tinuUi. 

The  large  intestine  showed  the  extensive  ulcerations  due  to 
the  amebic  infection;  the  small  intestine  was  free  from  ulcera- 
tion, but  showed  slight  occasional  ecchymotic  patches. 

Along  the  whole  of  the  small  inlestinc  Dr.  Stiles  and  Mr. 
Stiong  found  embryos  of  the  Rtroniitjloidei  intcatiitalis ;  and 
pai'tlicnogenetic  mother  worms  were  found  in   the  duodenum 

Dr.  Strong  was  Buccessful  in  this  case  in  the  cultiva- 
tion of  a  single  sexually  differentiated  parasite.  This 
was  of  the  male  type,  and  was  dead  when  discovereii. 
No  female  forms  were  found. 

The  second  case  did  not  occur  until  nearly  three  years 
later.  The  symptomB  of  this  case  were  chronic  diarrhea 
and  emaciation,  and  were  not  especially  marked,  and 
might  easily  have  escaped  tlie  more  superficial  examina- 
tions, as  it  was  only  observed  as  a  dispensary  case,  ITie 
case  did  not  escape  the  vigilance  of  Dr.  Thayer,  in  vrhose 
hands  it  fell,  and  the  di;ignosis  was  made  almost  as  soon 
as  observed. 
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Case  2. — Eiitory. — A  newsboy  from  Richmond,  Va.,  where 
be  bid  liTed  all  his  life.  The  family  and  previous  hjstoiy 
Hhowed  uotbing  bearing  on  the  CBBe.  He  bad  bad  the  usual  dis- 
Fases  of  childhood,  and  five  jears  ago  had  tertian  ague. 

Three  years  before  entry  tbe  patient  began  to  suffer  from 
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Fig.  2.— KhabditKorin  embryo,   St-mldlatlianmiBtk  lo  sllon-  stru.tiiri;. 

diarrhea,  tbe  attack  coming  on  during  the  summer.  Tbe 
operations  wem  very  thin  and  yellowiah  in  color,  containing 
at  tines  a  small  amount  of  blood,  though  this  had  not  Iwen 
noticed  for  a  year  and  a  half.  The  passages  occurred  mainly 
at  night,  as  many  as  seven  or  eight  in  24  boura.  but  of  late 
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only  ftbout  four.  There  was  t,t  first  considenbla  mucus  in 
the  stools,  but  this  had  been  practically  abaent  during  the  two 
years  before  entry.  The  diBrrhes  had  never  been  associated 
with  any  psin.  The  patient  had  been,  however,  growing  grad- 
ually weaker,  and  during  the  second  year  of  his  illness  he  hod 
been  compelled  on  one  occaaion  to  take  to  bed  for  two  weeks. 
Four  months  before  entry  he  gave  up  work  on  account  of 
weakness,  though  up  to  that  time  he  hod  felt  tolerably  well. 
The    appetite    was    good.     There    were    no    dyspeptic   Bymp- 

Phyiieol  Baamination. — A  slight  emaciated  l>oy  of  sallow 
color.  The  lips  and  mucous  membrane*  were  somewhat  pale; 
tongue  clean.  Examination  of  tfae  heart  and  luogs  was  nega- 
tive. The  abdomen  was  not  diatended.  The  spleen  was  not 
palpable.    No  enlargement  of  the  liver. 

The  patient  entered  the  hospital  July  7  and  waa  put  to  bed 
and  given  a.  liquid  diet.  The  only  medication  given  at  first 
was  bismuth.  L«ter  the  patient  waa,  on  two  occaaiona,  given 
thymol  gm.  2  (gr.  zxx),  the  dose  being  repeated  after  an  in- 
terval of  one  hour,  and  following  this  an  active  purge.  Uale 
fern  was  given  in  like  manner  in  doses  of  one  dram. 

The  patient's  symptoms  improved  greatly  and  he  gained 
twenty  pounds  in  weight.  He  was  discharged  at  his  own  re- 
quest August  26.  The  stools  od  discharge  still  contained  mod- 
erate Dumbers  of  the  rhabditiform  embryos  of  the  parasite. 

Case  3. — Eittory, — A  native  of  Maryland,  who  had  never 
been  out  of  the  state  except  on  an  occasional  visit  to  Wash- 
ington. J.  S.,  a  farmer,  was  admitted  to  the  Johns  Hopkins 
Hospital  July  19,  1900,  complaining  of  diarrhea,  and  swelling 
of  the  feet.  The  patient  had  been  a  farmer  all  his  life;  his 
habits  have  been  good;  he  haa  had  no  serious  illnesses  except 
chills  and  fever  fifteen  years  before  entry.  He  had  considered 
himself  a  healthy  man  up  to  six  months  ago,  when  he  began 
to  suffer  from  diarrhea  and  progressive  weakness.  The  stools, 
very  frequent  and  sometimes  involuntary,  were  fluid,  but  never 
contained  blood.  They  were  small  in  quantity.  During  the 
two  months  before  entry  the  patient  bad  on  several  occasions 
vomited  a  yellowish  fluid.  For  two  days  he  had  had  sharp, 
griping  pains  in  the  lower  abdomen.  For  a  month  there  haa 
been  edema  of  the  feet  and  legs.    .  .   During  the  last  two 

months  he  has  lost  considerably  in  weight  and  much  in 
strength. 

Physical  Examination. — Moderate  atheroma  of  the  radial, 
slight  abdominal  distension  and  flatness  in  the  flanks.  On 
examination  a  moderate  number  of  characteristic  rhabditiform 
embryos  of  the  8tTongyloide»  tnteatinalia  were  found,  together 
with  a  few  red  blood  corpuscles  and  large  numbers  of  leu- 
cocytes. The  temperature  waa  slightly  elevated,  lOO.fl  F.,  on 
entry,  but  with  the  e.veeptioD  of  an  occasional  rise  to  a  point 
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between  09  and  100  it  remained  iubnormal  during  the  greater 
part  of  th«  patient'!  sojourn  in  the  hoapital. 

On  entr^  the  patient  waa  given  a  milk  diet  and  pondera  ot 
tannogen  and  bismuth  aubnitrate,  q.  4  hours  ....  on  April 
12     ...  he  waa  given  thymol,  gr.  v.  q.  4  hours   ....  on 
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FIs.  3. — rarthenogeneUc   mother   worm    (paraaitit  form). 

August  13  the  thymol  was  diecontinued  and  four  doses  of 
santonin  were  given  at  hourly  intervals.     .     .  the  patient 

was  considerably  b«tter.  There  was  a  gain  of  21^  pounds  in 
weight  between  July  29  and  September  17,  the  date  of  his 
discharge. 
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The  blood  examination  from  all  three  of  these  casea 
showoil  moderate  anemia,  the  hemoglobin  in  the  Arst 
case  of  Thayer's  series  registered  48  per  cent.,  and  in 
Case  3  of  this  series  57  per  cent.;  in  both  of  these 
cases,  however,  there  were  complications  preaent;  the 
first  case  was  complicated  by  amebic  dysentery,  the  last 
case  with  a  probable  renal  sclerosis.  The  high  leucocyte 
count  observed  in  the  first  case  is  easily  accounted  for 
by  the  amebic  infection.  The  presence  of  a  hyperleucocy- 
tosis  in  Case  3  is  hard  to  account  for;  the  one  count 
made  showed  21,500  leucocytes  to  the  cubic  mm.;  un- 
fortimately,  no  further  count  was  made.  None  of  the 
three  oisew  showed  any  eosinophilia.  The  differential 
count  in  the  first  case  gave: 

Polf morphannclear   teucacyles SS,3  per  cent. 

Large  monoDucJear  Uacoi^f tea 2.4  p«r  cent. 

TraoHltlonal    toriDB 1       per  cent. 

EoElnoplillea     3  per  cent. 

The  blond  count  showed  3,412,000  r.b.c,  leucocj'tes 
32,100;  hemoglobin  48  per  cent.  Twelve  days  later  the 
eosinophiles  had  fallen  to  0.1  per  cent.,  and  the  leu- 
cocytes to  30,000.  The  valeur  globulaire  was  little  af- 
fected, the  blood  generally  showing  the  changes  similar 
to  all  secondary  anemias  resulting  from  loss  of  blood. 

Thayer's  second  ease  is  of  much  interest  on  account 
of  the  occurrence  of  a  number  of  eggs  in  the  stools.  This 
is  very  rarely  observed  in  infection  with  the  Sirongy- 
loides  inieslinalis  unless  there  also  be  present  an  unei- 
narial  infection. 

After  the  report  of  Thayer's  cases  no  further  cases 
were  observed  until  the  middle  of  1902,  when  two  cases 
were  discovered  within  a  few  months  of  each  other ;  one 
Occurring  in  the  practice  of  Dr.  Moore  at  Galveston, 
Texas,  the  other  case  occurring  at  the  University  Hos- 

I  pital  in  Baltimore  in  my  own  service.    This  case  I  wish 

I  to  describe  in  some  detail : 

I  Case   4.— Qia/ory. — Entered   the   University   Hospital   July 

i  25,   1002,   complaining  mainly  of   a   chronic   diarrhea,    which 

had   lasted  about   five   months.     The   movements   varied  from 
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about  2  to  15  dsily;  average  was  about  10  to  12.  Operations 
were  painless  and  were  not  aceoiupanied  bj  tenesmus.  Alvine 
diBcliargee  were  watery  and  contained  mucus.  There  were  oc- 
casional slight  griping  pains  in  the  abdominal  region.  Pa- 
tient had  lost  about  15  pounds  in  the  last  three  months.  Oc- 
casional sweating  was  present,  both  at  night  and  during  the 
day  and  accompanying  this  mild  rigors.  There  had  been  slight 
cough  lasting  about  two  years,  and  occasionally  sharp  pains 
have  been  felt  in  the  chest.     The  patient  was  operated  on 


about  two  years  ago  for  fistula  in  uno.  lie  lost  two  sinters 
from  pulmonary  tuberculosis,  and  his  father  died  of  the  same 
disease  at  the  age  of  20. 

J'hytical  Examination.— PBiifnt  is  a  wel!  developed  man, 
lather  thick  set,  of  excellent  pliysiijue  with  a  clear,  ruddy 
complexion,  but  with  sonic  slight  pnllor  of  the  mucous  nieiii- 
brnnes.  Height  5  ft.  li  in.  WeiRht  about  135  lbs.  His 
previous  regular  weight  has  been  about  145  lbs. 

Ei/ea.~-C\eaT  and  briftlil,  pupils  react  readily  to  light  and 
accommodation.      Palpebral    mucous   membrane   a   trille   pale. 
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Lips  showed  some  pallor  and  a  faint  cyanoala.  Tongue  was 
pink,  tnoiit  and  clean  ....  moderate  enlargeinent  of  ton- 
sils ...  no  other  glandular  enlargement.  .  .   . 

Chttt. — The  thorax  is  large  Jknd  well  fonned,  costal  angle 
about  45  degrees,  expansion  fair,  equal  on  both  aides.  Both 
■iipra-  and  infraclavicular  tosis  are  well  filled.  Apices  of  the 
lunga  rise  about  ^  inch  above  the  clavicles.  There  is  good 
resonance  over  both  claviclea  and  over  the  anterior  thorax. 
Expiration  a  trifle  prolonged  ...  a  few  sonorous  rales' 
were  heard  ...  at  the  right  apex  poateriorlj  the  respiratory 
murmur  was  roughened  and  the  sonorous  rales  more  numerous 
and  an  occasional  clicking  sound  was  heard.  The  voice  sounds 
are  considerably  exaggerated.  On  percussion  there  is  slight 
diminution  of  resonance  and  a  slightly  elevated  pitch. 

B«art. — Situation  of  the  apex  beat  is  normal,  cardiac  sound 
is  clear,  both   at  the  apex  and  base. 

Abdomen. — Hepatic  flatness  begins  at  the  sixth  rib  and  ex- 
tends about  ^  inch  below  the  costal  margin.  The  liver  and 
spleen  are  not  palpable.  Abdomen  is  soft,  no  tenderness  or 
tympanites.    Lymphatics  somewhat  enlarged 

There  were  several  possible  conditions  to  be  considered 
as  the  essential  cause  of  this  diarrhea.  The  tubercular 
history  with  the  history  of  fistula,  the  occurrence  of 
slight  rigors  and  sweating  with  cough  lasting  two  years, 
rather  indicated  a  tuberculous  process  with  ulceration  of 
the  bowel.  The  excellent  physical  condition  of  the  pa- 
tient, absence  of  emaciation  and  of  glandular  or  peri- 
toneal involvement  were  at  once  suflScient,  however,  to 
negative  this  assumption.  It  is  seldom  that  extensive 
tubercular  ulceration  lasts  more  than  a  few  months  with- 
out some  local  or  general  peritoneal  involvement.  The 
long  periods  of  remission  are  also  antagonistic  to  this 
assumption.  The  absence  of  pain,  the  long  remissions 
and  liver  enlargement,  together  with  slight  rigors,  sug- 
ge't^ed  an  amebic  infection.  On  examination  of  the  first 
spGcimeu  of  stool,  however,  a  single  parasite  was  ob- 
served. This  parasite  was  very  sluggish  and  its  move- 
ments only  lasted  about  half  an  hour,  and  owing  to 
this  fact,  and  to  the  examination  being  made  at  night, 
it  was  not  possible  to  determine  accurately  its  character- 
istics, but  it  appeared  to  be  an  uncinaria. 
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Examination  of  the  SlooU  July  29. — Stool  of  semi-soliil  con- 
■Utency,  brown  in  color,  odor  not  especiall;  marked. 

Miorotcopio  Examination. — Red  blood  and  pus  cells  abund- 
ant— fine  granular  detritis — few  starch  granules  (in  addition 
to  the  parasite  already  described). 

Treatment.— The  next  day  the  case  was  seen  in  consultation 
with  Drs.  Thayer  and  Atkinaon,  and  on  passage  of  the  rectal 
tube  Dr.  Thayer  was  able  t«  find  a  number  of  the  rhabditiform 
embryoB  of  the  Strongyloidea  inleatinalia.  The  patient  was 
put  on  liquid  diet  for  twenty-four  hours,  and  then  on  soft 
diet,  and  was  confined  to  bed.  The  only  medication  given  was 
small   doses  of  quinin.      Under   rest   and   diet   the   symptoms 


Pig.  B. — Section  of  duodenum  throiiith  tlie  cryjitB  of  Lli'luTkiiliii. 
A.  Showing  cjfat  tormntlon  In  cryiila.  !t.  Si-.liiiu  ■>!  i-ralii-yu  in 
cr;pt  with  aurroundlnK   liiUllrallnn  nnd  k.-irynhltionls. 

abated  greatly.  The  number  of  daily  movements  avernjjed 
■bout  the  same,  but  the  involuntary  evacuations  of  tlie  bowels 
St  night  ceased. 

Examination  of  Ike  l^looU  Au/just  2. — Grnnular  dctritis,  pus 
nnd  blood  cells  diminislied;  numerous  motile  and  non-motile 
Ucteria. 

The  stools  were  now  examined  daily.  The  oi'currenee  of  tlip 
parasites  was  very  variable;  oeeasionally  the  fecal  drop  would 
coDtein  five  or  six  specimens  and  at  other  times  none  would  be 
found  after  a  careful  search  through  a  number  of  specimen* 
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lasting  t\TO  hours.  The  greatest  number  found  in  ttnj  drop  of 
fecal  matter  did  not  exceed  ten  ar  fifteen.  There  appeared  to 
be  a  canetant  relation  l>et«-een  the  munber  of  parasites  and  the 
number  of  bacteria  occurring  in  the  stool.  When  there  were 
no  bacteria  evident,  on  microscopic  examination,  the  search 
for  parasites  proved  futile ;  on  the  otber  hand,  stools  contain- 
ing larf;e  numbers  of  bncteria  usually  contained  nuir 
parasites.  Xearly  all  the  softer  stools  contained  both  bact«ri« 
and  parasites.  The  stools,  both  microscopical Ij  and  m 
Bcopieally,  Bbowcii  the  presence  of  an  intestinal  indigci 
They  contained  during  all  of  the  diarrheal  relapses  undigested 
food,  and  the  odor  was  usually  olTensive.  In  one  instance  f 
mentation  had  occurred,  and  bubbles  of  sulphuretted  hydi 
gen  were  being  given  ofT  rapidly.  This  specimen  contained 
numbers  of  parasites. 

A  certain  tochnic  is  necessary  in  the  esamination  of 
the  stools,  and  in  the  cultivation  of  the  other  forms  of 
the  nematode,  especially  if  the  endeavor  is  to  be  made 
to  cultivate  the  sexually  differentiated  forms. 

The  stools  as  soon  as  passed  should  be  placed  in  open 
vessels  and  kept  at  room  temperature.  It  is  best  to  divide 
the  stool  into  three  portions  so  as  to  observe  the  parasite 
under  varving  conditions.  One  specimen  may  be  placed 
on  tlie  top  of  the  sterilizer,  one  beneath  and  one  at  room 
temperature.  A  little  normal  saline  solution  may  be 
added  to  the  stools  of  the  more  consistent  kind,  the 
embryos  having  a  tendency  to  collect  in  this  portion. 
For  examination,  a  considerable  dilution  of  the  drop  is 
always  necessary,  otherwise  the  embryo,  being  almost 
transparent,  will  escape  observation.  It  is  best  to  com- 
mence the  examination  with  the  %-inch  objective,  and 
reduce  the  light  somewhat. 

Examination  of  the  Blood  August  10. — -An  examination  of 
the  blood  was  made  August  10  with  the  following  result: 

Hemoglobin 82  per  cent. 

B.    B.    C 4.e72,CH>0 

Leucocytes    7.800 


A  marked  enslnoiitil 


mia  grndunlly  improved  with  the  im- 
the  genera!  condition.  The  leucocyte  count  was 
■rmal,  »nd  never  at  any  time  showed  a  marked 
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An  easinophilia  wan  present  sufficieutl;  marked  to  be  plainly 
evident  on  the  examination  of  the  fresh  blood.  EoBincphilia 
is  not  a  eymptoni  generally  observed  in  intestin&l  infection 
with  tlie  Strongyloidet  inteatinalia,  and  its  presence  in  thja 
esse  suggested  strongly  s.  condition  of  mixed  infection  fre- 
quently observed,  viz.,  where  the  strongyloides  and  uncinaria 
are  cohabitera  of  the  intestinal  canal.  This  condition 
strengthens  the  possibility  that  the  first  specimen  observed  was 
really  an  uncinaria.  The  eosinophilia  in  these  cases  frequently 
peraiats  after  the  anemia  and  other  aymptoms  have  disap- 
peared and  the  parasite  has  apparently  been  completely  erad- 
icated. A  differential  count  was  made  some  days  later  by 
Dr.  Rankin,  resident  pathologist  to  the  University  Hospital, 
and   he  eiamined   several   stained   blood  smears   at  the   same 

QOAKTITiTITB  : 

R.    B.    C 4,T3G.O0O 

Leneocytea    7,880 

DlFFRRENTIAL    CODNT,    LGUCOCITeS  ; 

Polymorphonuclear   250  47.5  per  cent. 

Smalt     monopiicleat 15"  29.8  per  cent. 

Larfte    mononuclear 50  9.!i  per  cent. 

TrBDiltloDal      8  1.1  per  cent. 

Bosloophiles Rl  11      pec  cent. 

Cells     counted 623 

Qualitatioe. — Red  blood  eorpusclea  show  little  change.  No 
poikilocytoeis  and  corpuscles  uniform  in  size.  Slight  pallor. 
White  blood  corpuscles,  polymorphonuclear  leucocs^es,  show 
every  variety  of  degeneration,  (a)  There  is  increase  in  cosin 
staining,  (b]  There  ia  loss  of  neutrophilic  grHniilcs,  (c) 
There  is  vacuolization,  fragmentation  and  loss  of  outline  in 
the  body  of  the  cell,  (d)  Nucleus  is  enlarged,  paler  and  (ihows 
dear  vacuoles — hydropic  degeneration,  (c)  Perinuclear  baso' 
philia  marked.  The  nuclei  also  show  supernumorary  lobes  in 
many  cells.  Small  mononuclears  vary  considerably  in  size, 
are  more  granular  and  the  nucleus  often  irregular.  Large 
mononuclears  much  iacreaaed,  show  marked  degenerative 
changes,  principally  in  an  increase  in  granules  and  consid- 
erable hydropic  degeneration.  The  nuclei  of  many  of  thcae 
cells  are  much  fragmented  and  many  look  as  if  they  were  under- 
going karyokinesis.  Eoeinophiles  vary  considerably  in  Ri7.e 
and  in  number  of  granules  contained;  but  all  the  granules 
are  uniform  in  size  and  of  equal  staining  power.    No  iodcphilia. 

On  August  21,  commencing  at  11  a.  m.,  the  patient  was 
given  thymol,  grs.  vii,  every  five  minutes  until  twelve  doses 
were  given,  the  patient  receiving  in  the  hour  gm.  12 
(180   grains). 

The  patient  had  some  abdominal  pain  and  griping,  not 
enough  to  give  him  any  serious  inconvenience,  and  experienced 
some  slight  nausea.     He  waa  freely  purged,  and  eight  speci- 
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mens  of  th«  atooU  were  obtained,  containing  ma  abundance  of 
undigested  food.  Any  further  purgation  vas  conaidered  un- 
neceesarj'.  The  patient  was  given  no  food  for  twenty-four 
hours  previously.  The  specimens  of  stool  contained  numbers  of 
embryos,  all  of  which  were  dead.  No  specimens  of  the  par- 
tbenogenetic  worm  were  observed. 

One  week  later  the  same  treatment  was  repeated,  thymol 
being  again  given  in  heavy  dosea  and  following  this  a  purge. 
In  the  evening  an  enema  of  sol.  of  quinin  was  given  ( 1  to 
1000). 

After  tbiB  treatment  the  patient  improved  considerably  and 
was  able  to  resume  house  diet.  Exaniination  of  the  stools, 
bowever,  showed  actively  motile  rhabditiform  embryos,  though 
in  diminished  numbers.  The  patient  was  now  much  better, 
and  during  my  absence  from  the  hospital  he  was  discharged. 

Re  disappeared  from  view  until  the  beginning  of  April  of 
this  year.  He  had  gone  over  to  Washington,  where  he  some- 
tiraea  lived,  and  experienced  a  severe  relapse.  He  gave  bit 
history  in  one  of  the  Washington  hospitals,  and  learning  that 
he  had  been  treated  for  a  "foreign  worm"  a  specimen  of  the 
stool  was  sent  to  Dr.  Stiles,  who  found  numbers  of  embryos 
in  it.  Since  then  Dr.  Stiles  has  made  systematic  examinations 
of  the  stools  in  about  ISO  cases,  and  has  succeeded  in  adding 
to  our  knowledge  of  the  occurrence  of  the  parasite  in  this  coun- 
try, five  additional  cases. 

HHABDITIFOKM  EMBRYOS. 

As  the  parasite  occurs  in  the  stools  as  the  rhabditiform 
einbr}-o,  and  probably  never  in  any  form  (excepting 
rarely  after  a  purge,  when  the  passage  of  the  partheno- 
genctic  mother  worm  has  been  rejHirted  by  one  or  two 
observers), it  follows  that  the  thorough  imderstanding  of 
this  form  ie  most  essential  to  diagnosis;  and  I  have, 
therefore,  described  it  below  at  some  length. 

In  a  properly  prepared  specimen  the  embryo  appears 
as  a  clear,  almost  hyaline,  nematode,  completely  trans- 
parent and  possessed  of  a  very  active  motility,  swim- 
ming among  the  granular  detritus,  and  pushing  aside 
the  smaller  obstacles  in  its  path,  and  turning  aside  to 
pass  the  larger  ones,  when  its  progress  is  arrested  by 
an  obstacle  of  considerable  size.  The  consistency  of  the 
nematode  seems  scarcely  to  exceed  that  of  protoplasm, 
the  parasite  quivering  like  jelly  with  every  movement, 
or  when  the  microscopic  stage  was  jarred  or  shaken. 
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It  appears  to  poBaesa  a  considerable  degree  of  irritability, 
and  when  aggregated  maseee  of  bacteria  vould  lodge 
agaimt  its  side,  motionB  of  the  tail  would  be  produced 
toward  the  offeadiiig  object. 

The  structure  appears  granular.  The  parasite,  on  ex- 
amination, is  seen  to  consiBt  of  two  portiona,  an  outer 
clear  portioD  or  envelope,  and  an  inner  granular  zone. 
The  outer  portion,  forming  about  one-tenth  of  the  trans- 
verse diameter  of  the  parasite,  is  clear  and  homogeneous, 
with  the  eiception  of  a  few  fine  granules.  The  innfir  por- 
tion is  markedly  granular  and  is  well  organized. 

With  the  death  of  the  parasite  the  clear  homogeneous 
structure  is  lost,  the  granules  become  larger  and  coarser 
and  invade  the  outer  envelope.  Finally  the  whole  para- 
site becomes  uniformly  granular  and  shrunken,  its  trans- 
parency is  largely  lost,  and  all  distinction  between  the 
envelope  and  inner  granular  zone  disappears.  The  para- 
site appears  to  undergo  a  rapidly  granular  degeneration 
as  soon  as  dead. 

The  length  of  the  nematode  varies.  The  average  is 
probably  about  0.3  mm.,  the  breadth  0.04  mm.  The  head 
is  blunt  and  slightly  conical  in  shape,  and  contains  the 
anterior  portion  of  the  digestive  canal.  The  body  grad- 
ually enlarges  from  the  head  to  its  middle  part,  and  then 
gradually  diminishes  in  size  to  the  thick  and  somewhat 
pointed  tail.  The  bead  is  largely  occupied  by  the  triangu- 
lar or  fusiform  darker  area  of  cells  surrounding  the 
digestive  canal  which  passes  from  the  cephalic  extremity 
backward.  This  darker  area  becomes  constricted  aa 
soon  as  the  neck  is  reached,  and  after  running  for  a 
variable  distance  in  a  uniform  size,  again  expands  into 
an  ovoid  or  spherical  area;  leaving  this,  the  canal  again 
passes  toward  the  caudal  extremity.  A  slight  fusiform 
dilatation  occurs  at  about  the  middle  of  the  body,  the 
canal  then  passes  on  in  its  normal  size  until  it  reaches  the 
base  of  the  tail,  where  a  saccular  dilatation  appears. 
This  appearance,  which  has  not  been  previously  de- 
scribed, can  be  demonstrated  in  the  majority  of  speci- 


mens  by  careful  examination,  and  no  apecimeo  in  which 
the  parasites  were  numerous  failed  to  show  one  or  more 
in  which  this  structure  waa  evident.  The  intestine, 
much  diminished  in  caliber,  turns  abntptl;  after  leav- 
ing  this  inferior  dilatation  and  passes  to  the  side  of  the 
animal,  where  it  terminates  in  a  slight  mammilliform 
projection.  Just  below  the  middle  of  tiie  body,  the  in- 
testine was  pushed  somewhat  to  one  side  by  a  large  oval 
body,  quite  refractile  and  containing  rather  large  gran- 
ules. This  represents  the  undifferentiated  semal  gland. 
The  intestinal  contents  are  plainly  risible  in  the  intes- 
tinal canal  and  consist  of  fluid  containing  numerous 
small  particles  in  suspension.  Among  these  can  be  seen 
dead  bacteria  and  portions  of  bacteria  and  the  ordinary 
granular  detritus  found  in  the  stools.  The  motion  of 
the  parasite  aids  the  passage  of  the  intestinal  contents 
toward  the  caudal  extremity,  but  peristalsis  has  been 
provided  for  in  another  way,  to  be  later  described.  The 
motion  of  the  parasite  is  constant  and  never  ceases,  ex- 
cept momentarily;  the  motion,  indeed,  seems  necessary 
to  the  life  of  the  parasite,  and  when  it  ceases  the  para- 
site soon  shrinks  and  undergoes  the  granular  degenera- 
tion already  doacribed.  The  motion  of  the  parasite 
apparently  acts  in  somewhat  the  same  manner  as  ths 
cardiovascular  system  in  higher  animals  in  promoting 
the  interchange  of  the  tissue  juices. 

The  minute  structure  of  the  digestive  system  shows 
many  interesting  details.  The  canal  begins,  in  many 
specimens,  in  a  procephalic  projection,  which  has  a  cup- 
shaped  depression  on  its  anterior  end.  The  digestive 
canal  passes  through  this  portion,  which  is  transparent 
and  non-granular,  and  not  being  especially  refractile,  is 
difficult  to  demonstrate  in  all  specimens.  The  canal, 
passing  into  the  head,  enters  the  anterior  esophageal  ex- 
pansion, which  consists  of  stratified  squamous  cells  with 
oval  or  flattened  nuclei.  It  then  passes  toward  the  tail 
until  it  reaches  the  second  globular  expansion,  where  it 
is  suddenly  lost,  plunging,  in  fact,  into  the  center  of 
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this  mass.  .  This  globul&r  mass  is  made  up  of  large 
eecretiiig  cells  containing  fine  granulea,  and  a  large 
centrally-placed  nucleus.  This  organ  appears  analogotis 
to  a  stomach,  and  probably  furnishes  the  digestive  juices. 
In  the  center  appears  a  round,  clear  area,  which  is  the 
cavity  of  the  organ  sbowiog  through  the  cell  mass.  It 
is  in  this  situation  that  the  tridentate  chitinous  arma- 
ture deflcribed  by  certain  authors  makes  its  appearance. 
I  have  never  been  able  to  demonstrate  any  opening  in 
this  situation,  and  have  never  obBerved  the  ingestion 
or  excretion  of  any  of  the  intestinal  contents  by  means 
of  it.  The  appearance  is  like  that  of  the  small  Greek 
letter  gamma.  (The  upper  limb  appears  to  be  formed 
by  the  intestinal  canal  showing  through  the  cells,  and 
the  two  lower  limbs  by  the  interval  between  two  of  the 
large  secreting  cells,  whose  angle  corresponds  to  the  angle 
of  refraction  of  the  parasite.)  As  soon  as  this  secreting 
organ  becomes  continuous  with  the  intestinal  canal  (as 
occurs  in  the  filariform  embryo)  this  appearance  at  once 
is  lost.  About  the  middle  of  the  body  the  canal  enlarges 
slightly  and  extends  some  distance  downward  before  it 
again  contracts.  This  portion  of  the  canal  is  lined  by 
distinct  columnar  cells  with  dark  nuclei;  this  appears 
in  analogy  with  the  secreting  organ  to  be  the  absorptive 
portion  of  the  parasite. 

The  digestive  canal  may  at  times  be  seen  to  suddenly 
contract  longitudinally.  The  result  of  this  is  that  a 
portion  of  the  canal  becomes  convoluted  or  S-shaped, 
and  its  lumen  in  Uiis  portion  becomes  narrowed,  or  even 
obliterated ;  acting  in  this  way  as  an  adjunct  to  the  more 
constant  peristalsis  produced  by  the  movements  of  the 
animal.  The  effect  of  the  globular  dilatation  seen  at  the 
caudal  extremity  is  presumably  to  delay  the  intestinal 
contents  until  they  can  be  efEectually  acted  on  by  the 
tissue  juices. 

MOEPHOLOaiC  VARIATIONS  OP  BHABDITIPOHM   BMBBTOS. 

The  variations  of  form  of  the  Sirongyloides  intesHn- 

alis  do  not  end  with  the  four  distinct  types  mentioned. 
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but  the  embryonic  forniB,  especially,  show  a  number  of 
other  morphologic  variations.  It  is  important  to  realize 
this  fact,  aa  theee  variations  may  otherwiBe  be  mistaken 
for  different  Bpecies,  Between  the  two  widely  varying 
types  of  embryos,  viz.,  the  filariform  and  rhabditiform, 
are  found  many  intermediate  forms.  The  youngest  form 
of  embryo  is  abort  and  thick,  the  older  specimens  become 
longer  and  thinner,  and  in  the  shape  of  their  bodies 
come  to  resemble  the  filariform  t}^)©.  The  line  of  de- 
marcation is,  however,  distinct  between  the  two  types  in 
the  structure  of  their  internal  organs.  In  one  specimen 
observed  both  the  filariform  and  rhabditiform  embryos 
were  found  in  the  same  specimen  with  others  that  m  the 
shape  of  the  body  resembled  the  filariform,  but  w«rw 
rhabditiform  embryos.  No  marked  variations  occur  in 
the  filariform  type,  but  variations  in  the  rhabditiform 
embryos  were  frequent  and  occaaionally  marked. 

In  some  of  the  embryos  the  intestinal  canal  was  con- 
voluted throughout.  This  occurred  probably  in  less  than 
1  per  cent,  of  the  cmbn'os  observed,  but  in  a  single  speci- 
men examined  two  such  were  found.  The  esophagus 
showed  a  number  of  variations.  Kormally,  the  first 
esopliageal  enlargement  was  separated  from  the  second 
by  a  considerable  interval,  the  two  portions  being  con- 
nected by  the  intermediate  intestine.  In  one  specimen, 
however,  the  interval  was  absent,  the  second  expansion 
appearing  at  the  lower  end  of  the  first.  In  this,  as  in  a 
few  other  examples,  the  cephalic  portion  of  the  eso])ha- 
gus  showed  a  double  expansion. 

In  a  few  instances  the  erabrj'os  presented  dark  trans- 
ver.-e  striai,  alternating  with  lighter  areas,  the  appearance 
being  somewhat  like  that  of  voluntary  muscle  fiber.  In 
tlieae  specimens  the  intestinal  canal  is  usually  convo- 
luted, and  along  the  outer  and  inner  borders  of  the  para- 
site appeared — corresponding  to  the  origin  of  the  dark 
bands — indentntions,  which  became  marked  along  the 
inner  bflrdor  when  the  parasite  coiled. 

It  is  probably  an  appearance  similar  to  thia  which 


strong  describes  as  two  longitudinal  rows  of  muscle 
plates  placed  along  either  side  of  the  central  canal  of  the 
older  rhabditiform  embryos. 

FILAEIPORM  EMSRXO. 

The  filariform  embryo  is  about  double  the  length  of 
the  younger  rhabditiform  variety;  the  capsule  or  ecto- 
denuic  layer  is  thinner  and  more  distinctly  outlined  than 
in  the  rhabditiform  variety,  and  is  more  perfectly  hya- 
line, containing  only  a  few  scattered  granules.  The  in- 
ner granular  portion  is  uniform  in  width.  The  two  ex- 
pansions seen  toward  the  cephalic  end  of  the  rhabditi- 
form embryo  have  disappeared ;  the  oval  sexual  gland  can 
not  be  distinguished;  the  inner  portion  is  made  up  of 
round  refractive  granules  like  those  of  the  rhabditiform 
variety,  but  larger  in  size ;  the  intestinal  canal  ends  rela-  ■ 
tively  nearer  the  tail.  The  parasite  moves  very  rapidly 
with  a  graceful  undulatory  motion. 

CLINICAL    HISTORY    OP    THB    DISEASE:      BTIOLOOT. 

The  etiologic  factors  other  than  the  parasite  have  not 
been  aa  yet  thoroughly  studied.  Infection  ususilly  takes 
place  by  the  mouth.  It  is  probable  that  the  parasite  is 
usually  introduced  in  this  way  as  the  filariform  embryo. 
Leichtenstem  caused  infection  experimentally  in  this 
way  by  administering  filariform  embryos  to  a  human  sub- 
ject. Infection  has  been  produced  in  animals  by  admin- 
istering the  eggs.  The  vehicle  by  which  the  parasites 
enter  the  system  is  frequently,  no  doubt,  drinking  water, 
but  this  does  not  appear  to  bo  the  only  means.  Normand 
during  his  stay  in  China  drank  only  water  imported 
from  Europe  in  order  to  avoid  infection,  yet  he  suffered 
from  a  rather  severe  attack.  Fresh  vegetables,  he  thinks, 
may  be  a  means  of  conveyance  of  infection,  owing  to 
the  Chinese  method  of  fertilization  of  land  by  hiimtin 
manure.  Probably  domestic  fowls  have  a  great  deal  to 
do  with  sprciiding  infection,  no  doubt,  throii,^h  ihe 
mediation  of  fresh  vegetables.  Fowls  are  more  sasiepti- 
ble  to  this  disease  than  man,  and  the  infection  pasr'ea 


readily  from  man  to  ammal,  and  may  pass  with  equal 
facility  from  animal  to  man.  Infection  through  the  skin 
has  been  demonetrated  in  rabbits  recently  under  Dr. 
Stile's  Buperrision.  For  human  infection  the  infective 
material  must  be  of  comparatively  recent  origin,  as  the 
parasite  does  not  Burvive  long  external  to  the  body,  even 
under  the  most  favorable  circumstances.  The  influence 
of  sex  in  this  disease  has  not  been  carefully  studied.  All 
of  the  cases  which  have  come  nnder  my  knowledge  in  this 
country  have  occurred  in  men.  The  occurrence  of  other 
diseases  and  of  local  disturbances  of  function  in  the 
intestine  seem  to  influence,  if  not  the  actual  infection, 
at  least  the  manifestation  of  its  reanlta.  The  frequency 
with  which  the  disease  is  associated  with  uncinariasis, 
with  amebic  dysentery,  and  with  other  diseases,  seems  to 
be  more  than  a  coincidence.  Climate  influences,  as  al- 
ready stated,  both  the  frequency  of  infection  and  the 
severity  of  its  results.  The  more  severe  forms  of  the 
disease  are  infrequent  in  temperate  countries. 
PATHOLOQT. 
The  pathology  of  the  parasite  is  mainly  taken  from 
Thayer's  fatal  case  and  from  Strong's  later  studies.  The 
changes  found  in  the  intestine  are  sufficient  to  refute  the 
views  of  those  observers  who  claim  that  the  parasite  is 
innocent  to  man.  The  possible  ways  in  which  the  para- 
site may  produce  barm  are  numerous.  Calmette's  suppo- 
sition that  the  parasite  may  give  rise  to  substances  act- 
ing as  chemical  irritants  assumes  some  probability  in 
the  occurrence  of  a  small  roimd-celled  iniiltration  about 
the  ova  and  parasites,  in  the  crypts  of  Lieberkuhn.  The 
reflex  effects  may  be  a  most  important  pathogenic  ele- 
ment ;  certainly  the  constant  intestinal  indigestion,  witii 
its  attending  diarrhea  and  malnutrition,  can  not  be 
easily  explained  by  the  small  amount  of  inflammation 
present.  The  sudden  involuntary  passages  are  certainly 
a  reflex  nervous  phenomenon.  We  already  recognize  that 
the  presence  of  Oxyuris  vermicularU  in  the  mucous 
membrane  of  the  rectum  is  capable  of  producing  in  chil- 
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dren  many  reflez  dMurbances,  and  it  BeemB  reasonable 
to  suppose  that  the  presence  of  a  like  irritant  in  the 
duodenum  and  jejunum  can  produce  even  more  profound 
efFecl^  FosBibly  some  of  tiie  nervous  phenomena  ob- 
serred  by  Sylvestri,  such  as  vertigo,  weakness  and  gastric 
disturbance  occurring  in  connection  with  this  parasite, 
may  have  been  of  reflex  origin. 

From  Case  1  of  Thayer's  series  Strong  prepared  eeo- 
tions  of  the  intestine  from  which  he  was  able  to  show 
the  injurious  influence  of  the  parasite  in  the  intestine. 
The  microscopic  appearances  were  both  interesting  and 
instructive.  Both  embryos,  mother  worms  and  eggs  were 
found  in  the  crypts  of  Lieberkuhn ;  no  eosinophilia  was 
observed  about  the  eggs  containing  the  crypts,  bnt  there 
was  present  a  small  round-celled  infiltration  and  karyo- 
kinetic  flgnieB  were  observed  in  the  surrounding  epi- 
thelial cell.  The  following  is  a  detailed  description  of 
the  sections  prepared  by  Strong : 

Section  1. — Manj  egg*  in  various  stages  of  segmentation, 
some  containing  embryos,  seen  generally  lying  in  the  bottom 
of  the  ciypts  of  Lieberlciilin.  In  these  crypts  the  Bpithelium  is 
much  compressed  and  often  atrophied.  The  nucleus  lies  itt  the 
base  of  the  cells,  and  about  it  no  cell  substance  can  be  dis- 
tinguished, as  a  rule.  Some  contain  two  eggs,  and  in  such 
cases  the  epithelial  cells  seem  markedly  compressed  and  atro- 
phied. About  the  crypts  which  contain  eggs,  particularly 
when  thef  contain  eggs  which  are  segmenting  or  containing 
embryos  not  yet  hatched,  there  are  a  few  round  cdls  about  ths 
crypt  ...  In  several  sections  where  the  egg  has  burst  and 
the  embryo  escaped  the  epithelium  of  one  side  of  the  crypt 
has  disappeared.  About  the  crypt  there  is  some  proliferation, 
as  is  indicated  by  the  karyokinetic  flgurea  seen  in  the  nuclei 
of  the  surrounding  epithelial  cells  .  .  .  the  underlying  soli- 
tary follicles  are  somewhat  swollen.  In  other  crypts  the  egg 
rests  on  the  basement  membrane  of  the  gland,  the  epithelium 
having  [apparently)  disappeared. 

Not  infrequently  what  appears  (in  transverse  sectitms)  to 
be  small  cysto  are  seen  lying  in  the  walls  of  the  crypt,  Testing 
on  the  basement  membrane.  Apparently  the  e^t  have  disap- 
peared from  tiw  crypts,  leaving  dear  areas.  There  is  no  ap- 
parent infiltration  with  round  cells  elxHit  these  so-called 
cysts. 

8wtion  i. — Pieces  of  the  adult  female  cut  longitudinally 
and  transveraely.     Not  infrequently  portions  of  the  female 
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eontainiiiK  the  tuIta  may  be  aeen  juat  penetrating  Into  tlie 
lumen  of  the  crypta,  while  othar*  Kre  lying  longitudiiiRiIly  or 
cut  transTerBCly  in  the  bottom  of  the  crjpt.  Oocaaiimally 
■light  round-celled  inSItration  is  noted  at  the  bottom  of  the 
crjpts  containing  paraaitcs,  and  the  aolitaiy  follicles  an 
■lightly  swollen.    .    .    . 

Eeclion  3. — Many  of  the  crypts  contain  embryos.  In  these 
crypts  there  is  generally  flattening  and  atrophj  of  the  epi- 
thelial cells  .  .  .  the  embryoH  appear  to  compress  the  epi- 
thelium .  .  .  mitotic  figures  and  small  round  cells  are  seen 
without  the  crypt.  In  several  sections  embryos  are  appur- 
ently  bursting  out  of  the  crypt  and  have  desquamated  epi- 
tfaeliat  cells  lying  about  them.  One  section  ehovs  an  embryo 
beneath  the  epithelium  of  the  villus. 

Teissier,  in  1895,  reported  a  remarkable  case,  in  which 

the  embrj'03  of  the  Strongyloidea  intestinalis  apparently 
appeared  In  both  the  blood  and  stools.  On  account  of 
certain  differences  in  his  description  of  the  parasite,  and 
in  the  observations  which  he  made  on  it,  Thayer  con- 
cludes that  he  waa  dealing  with  a  parasite  distinct  from 
the  strongyloides  group.  These  difEerences  were  mainly 
as  follows:  (a)  The  finding  of  sexnally  differentiated 
forms  in  the  fresh  dejecta,  as  well  as  in  culture  speci- 
mens. (6)  Ko  internal  structure  could  be  demonstrated 
in  the  embryonic  forms  seen  in  the  blood  and  the  smaller 
forms  found  in  the  stools,  (c)  But  one  spicula  was 
noted  in  the  male  form. 

In  addition  to  these  differences,  Tei.'^sier,  in  inoculate 
ing  experiments  on  frogs,  succeeded  in  producing  metas- 
tatic foci  in  the  intestine  and  lungs,  which  latter  con- 
tained giant  forms. 

After  discussing  these  differences,  Thayer  advances 
the  supposition  that  the  form  of  parasite  with  which 
Teissier  was  dealing  was  the  Ascaris  nigrovenosa,  which 
corresponds  closely  to  Teiesier'a  description,  especially  in 
the  occurrence  of  giant  forms  in  frogs. 


The  symptoms  are  those  of  a  more  or  less  continuous 
diarrhea,  characterized  by  periods  of  remission,  which 
sometimes  excot-d  one  or  more  weeks'  duration.    The 
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onset  ia  gradual,  and  it  is  some  days,  or  even  weeks, 
before  the  diarrhea  is  fully  established.  The  presence 
of  the  parasite  may  be  attended  by  no  symptoniB  for  an 
indefinite  period,  and  none  may  ever  present  themselves. 
As  the  diarrhea  becomes  fully  established,  the  evidences 
of  intestinal  indigestion  appear ;  certain  articles  of  food 
vill  not  be  digested  or  ^sorbed  in  the  intestinal  canal. 
Beflez  gastric  distorbances  may  occur ;  there  is  occasional 
heaviness  and  eructations  and  slight  nausea;  vomiting 
occurs  as  a  symptom  in  some  cases;  usually  only  the 
severer  ones.  During  the  height  of  the  attack  the  move* 
ments  increase  from  twelve  to  fifteen,  or  twenty-five 
per  day. 

A  striking  characteristic  of  the  diarrhea  is  the  absence 
of  pain,  tenesmus,  or  any  violent  depression,  such  as 
occurs  in  other  intestinal  diseases  attended  by  frequent 
and  copious  discharges.  Mucus  occasionally  occurs  in 
the  stools,  but  is  always  small  in  amount ;  in  a  few  cases 
a  trace  of  blood  is  present  at  the  onset.  The  diarrhea 
may  suddenly  asstune  a  dysenteric  or  cholerifonn  char- 
acter, with  purging,  vomiting,  cyanosis  and  collapse. 
This  is  in  many  instances  due  to  the  concurrent  dysen- 
tery, to  which  persons  suffering  from  this  disease  have 
a  marked  predisposition. 

Another  striking  feature  is  the  absence  of  any  eleva- 
tion of  temperature  in  uncomplicated  cases.  With  the 
onset  of  intercurrent  disease,  and  with  advanced  malnu- 
trition, an  elevation  of  temperature  may  be  present,  but 
with  patients  otherwise  healthy  the  temperature  curve 
remains  uniform  during  the  most  severe  attacks.  In 
the  case  observed  in  the  University  Hospital  the  tem- 
perature curve  showed  remarkably  few  fluctuations, 
never  rising  above  99  P.  during  the  patient's  stay  of 
nearly  six  weeks  in  the  hospital.  On  several  occasions  of 
acute  exacerbation  where  the  bowel  movements  exceeded 
fifteen  daily,  the  temperature  did  not  rise  one-half 
of  a  degree. 

Owing  to  the  intestinal  indigestion  and  consequent 
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mBlaesimilation,  there  is  progressive  loss  of  weight  during 
the  acute  periods;  sweating  is  an  occasional  symptom, 
and  a  alight  reflex  cough  is  occasionally  noted.  In  seyere 
cases  emaciation  is  advanced,  there  is  great  debility 
and  weakness,  and  an  intercurrent  dysentery  or  othra 
acute  disease  proves  fatal.  A  striking  and  troublesome 
symptom  not  infreqiwntly  observed  ia  incontinence  of 
the  bowel ;  this  occurs  most  often  during  the  night,  but 
may  occur  suddenly  in  the  day  time.  The  desire  to 
evacuate  the  bowels  is  sudden  and  almost  irreeistible. 
The  tongue  is  usually  clean  and  moist  and  the  breath 
free  from  odor;  there  is  no  pain  in  the  stomach,  but 
occasionally  some  int«stinal  griping.  The  appetite  is 
apt  to  be  good,  except  in  severe  cases  accompanied  by 
nausea.  The  skin  and  eyes  are  usually  clear,  though  the 
latter  are  occasionally  eubicteroid.  Nervous  symptoms 
are  infrequent,  but  have  been  reported  in  a  few  cases. 
The  symptoms  observed  were  dizziness  and  vertigo  with 
loss  of  appetite,  weakness  and  slight  nausea. 

The  blood  changes  are  not  usually  marked;  slight 
anemia  is  present,  never  approaching  the  degree  observed 
in  ankylostomiasis.  Eosinophilia  is  probably  not  a 
symptom  of  uncomplicated  cases;  there  is  no  leucocy- 
tosis.  The  stools  present  the  ordinary  appearance  of 
intestinal  indigestion,  and  contain  undigested  food.  On 
microscopic  examination  there  are  present  starch,  gran- 
nies and  oil  globules,  together  with  pus,  epithelial  and 
red  blood  cells.  After  the  disease  is  established  the  etools 
do  not  regain  their  normal  consistence,  hut  vary  from  a 
pasty  to  a  fluid  state.  As  would  naturally  be  supposed, 
indigestible  articles  increase  the  diarrhea;  com  es- 
pecially, and  occasionally  beer,  appear  to  excite  a  re- 
lapse. 

DIAQNOSIS. 
Diagnosis  dep^ids  on  examination  of  stools.     The 
clinical  features,  however,  are  very  suggestive;  the  oc- 
currence of  considerable  intervals  of  remission,  during 
which  the  patient  largely  regains  his  previous  health. 
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the  at>sen<»  of  pain  or  any  elevatioa  of  temperature, 
and  the  absence  of  blood  or  mucua  in  the  stools  in 
appreciable  amonnta,  are  all  eymptoniB  individual  to 
this  disease.  Incontinence  of  the  bowel,  if  present,  is 
extremely  characteristic.  In  practice,  amebic  dysenterv 
will  be  meet  frequently  confused  with  this  disease,  as 
they  also  run  a  very  intermittent  course,  and  the  eleva- 
tion of  temperature  may  be  slight  or  absent.  An  exami- 
nation of  the  blood  in  these  cases  will  at  once  clear  up 
the  diagnosis.  The  leucocytosis  seen  in  amebic  dysentery 
is  absent  in  infections  with  the  strongyloidee,  and  it  is 
not  li&ely  that  other  chronic  diarrheas  and  dysenteries 
will  be  confused  with  this  disease,  by  those  who  keep  the 
features  already  mentioned  in  mind. 

TBBATUENT. 

The  treatment  consists  in  light  diet,  rest  and  tonics, 
with  occasional  heavy  doses  of  thymol  or  Felix  mass, 
followed  by  &  purge.  The  milder  cases  are  easily  con- 
trolled by  treatment,  the  most  severe  difficult  to 
influence  in  any  way.  While  the  patient  may  be  relieved 
of  nearly  all  unpleasant  symptoms,  the  complete  eradi- 
cation of  the  parasite  is  a  matter  of  some  difQculty.  I 
know  of  no  case,  at  present,  where  this  has  been  ac- 
complished. No  medication  will  cause  the  parthenoge- 
netic  mother  worm  to  appear  in  the  stool,  and  until  this 
occurs  treatment  can  not  be  considered  successful. 

After  the  patient  has  been  relieved  of  his  more  acute 
symptoms  by  ordinary  measures  of  rest  and  diet,  thymol 
may  be  given  on  an  empty  stomach,  preferably  in  the 
morning;  10  to  12  grains  given  in  capsules  every  five 
minutes  for  an  hour,  and  following  this,  a  salim;,  watch- 
ing carefully  for  any  symptoms  of  depression  or  collapse 
induced  by  the  thymol;  male  fern  may  be  used  in  place 
of  thymol,  given  in  a  dram  dose,  followed  one  hour 
later  by  another  dram.  Between  the  periods  of  more 
active  medication  tincture  of  ferric  chlorid  may  be  given 
as  a  tonic.     Gin  has  also  been  recommended. 

I  wish  to  recommend  at  this  time,  on  purely  theo- 
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retical  grouudB,  the  adoption  of  ft  more  radical  pro- 
cedure Id  the  treatment  of  this  disease.  I  think  we  are 
juBtified  in  these  cases  in  endeavoring  to  effect  a  rad- 
ical cure  at  the  coet  of  considerable  patience,  or  even 
risk  to  the  patient.  It  is  true  that  we  can  easily  control 
the  majority  of  cases  met  with  in  this  country  by 
appropriate  treatment,  but,  aside  from  the  danger  to  life, 
there  are  other  considerations  which  we  have  to  meet. 
The  disease  imposes  coosiderable  disability  on  patients 
suSeriug  from  it,  and  it  falls  especially  hard  on  those 
who  earn  their  living  by  manual  labor,  as  the  frequent 
discharges  interfere  with  any  continuous  employment. 
Again,  in  debilitated  persons,  especially  the  tuberculous, 
there  is  considerable  indirect  risk  of  life.  Intestinal 
mal assimilation  is  always  a  serious  feature  in  this  dis- 
ease, and  may  result  in  developing  a  case  previously 
latent,  or  in  converting  the  chronic  into  the  acute  form. 
I  would  advocate  treatment  along  several  experimental 
lines,  having  for  their  object  to  render  the  habitat  of  the 
parasite  unfavorable  to  development.  The  parasite  is 
not  especially  robust,  and  can  be  destroyed  external  to 
tlie  body  by  trifling  untoward  circumstances. 

The  presence  of  air,  a  moderate  temperature  and  the 
power  of  free  motion  in  a  fluid  or  semi-fluid  nutritive 
medium  is  OHscntinl  to  the  life  of  the  parasite.  A  mod- 
erate degree  of  heat  is  suilicient  to  destroy  it.  In  the 
endeavor  to  influence  the  parasite  unfavorably  we  can 
first  proceed  aloDg  the  lines  of  depriving  the  parasite 
of  air;  this  we  should  be  able  to  accomplish,  practically, 
for  several  days  without  any  unstirpassuble  diflieulty. 
The  method  by  which  we  should  accomplish  this  will 
probably  be  by  means  of  a  primary  purge,  followed  by 
doses  of  opium  sufficiently  heavy  to  arrest  intestinal 
peristalsis.  Rectal  alimentation  should  be  used  during 
this  period  to  further  guard  against  the  entrance  of  air 
into  the  intestines.  With  the  intestine  empty  and  col- 
lap.'iwJ,  and  its  walls  in  approximation,  the  small  quantity 
of  air  remaining  will  soon  be  lost.   In  order  to  promote 
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the  absorption  of  any  residual  air,  recently  heated  wood 
chanxial  may  be  administered  with  the  opium.  An  en- 
deavor  to  destroy  the  parasite  by  heat  may  be  combined 
with  this  method.  The  administration  of  very  hot  fluids 
continuously  by  mouth  may  be  combined  with  the  pre- 
ceding method.  The  intestine  is  very  tolerant  of  hot 
liquids,  and  the  temperature  required  is  not  great.  In 
order  to  avoid  the  discomfort  incident  to  swallowing 
very  hot  liquids,  they  may  be  administered  by  a  stomach 
tube  combined  with  some  agent  to  facilitate  the  rapid 
passage  of  the  fluids  into  the  duodenum.  These  two 
methods  may  be  combined  in  a  procedure  such  as  given 
below : 

After  a  twenty-four  hours'  fast  the  patient  is  given  two 
drama  mag.  sulph.  in  two  pints  of  very  hot  water,  one 
drop  of  croton  oil  is  added  to  insure  prompt  passage 
from  the  stomach.  The  solution  of  mag.  sulph.  may  be 
repeated  again  w.  an  hour  without  the  croton  oil.  After 
the  patient  has  been  thoroughly  purged,  opium  is  given 
by  the  mouth,  combined  with  powdered  charcoal,  after 
which  it  is  administered  by  rectum  as  long  as  may  be 
considered  necessary.  Arresting  of  all  movements  for 
a  week  should  be  all  that  is  necessary  in  the  usual  case. 
At  the  end  of  the  stated  period  the  solution  of  mag. 
sulph.  is  administered  in  the  same  manner. 

PROGNOSIS, 

The  prognosis  of  the  disease  has  already  been  dis- 
cussed under  the  treatment. 

I  wish  in  conclusion  to  express  my  thanks  to  Dr. 
Thayer  and  Dr.  Strong  for  the  use  of  previous  reports 
on  this  subject,  both  of  whom  I  have  freely  quoted,  and 
from  the  former  of  whom  I  have  largely  modeled  my 
report.  Also  to  Dr.  Atkinson  for  valuable  advice  and 
assistaoce  in  the  case. 

DISCUSSION. 

Da.  CnABLES  Waboeu.  Stiles,  Woahiiii^n,  D.  C. — This 
paraBite  ot  Cochin  China,  dian-bea  must  be  more  common  in  this 
eounlrj  tban  is  commonly  Buppoaed.    It  la  not  onlj  found  aliout 
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Baltimore,  but  four  cmm  hb  nporUd  from  Wuhtngton  and 
threa  e«Ma  from  Cilifomiib.  The  llfa  oonditirau  n«ceM«7 
for  tbls  paruite  are  much  the  ume  as  ara  nacMsary  for  th« 
uneinaria.  Wa  can  aspect  tbi«  nematode  to  correapond  more 
OT    less    generally    to    the    geographic    distribution    of    un- 

With  regard  to  the  diagnoaia,  thare  ara  ona  or  two  pitfalli. 
We  maj  find  amall  worms  and  mak«  the  mistake  of  thinking 
that  we  haTo  to  deal  with  Cochin  China  diarrhea.  Miatakea 
of  this  kind  hare  been  made  bj  European  and  Asiatic  phf- 
siciana  when  thaj  stata  t^t  uneinaria  runs  tlirough  the  same 
double  cycle  of  development  shown  1^  strongyloidei.  Loose  re- 
ported tjiat  he  found  in  the  faeca  rhabditiform  embryoi  which 
were  scarcely  to  be  distinguished  frmn  the  diarrhea  worm. 
VaiiouB  rhabditifoim  embryos  ara  not  uncommon  in  water  and 
Tinegar,  but  which  have  no  comiection  with  strongyloides,  yet 
they  may  be  found  in  the  stools.  If  you  wish  to  make  a  diag- 
noHia  of  Cochin  Chioa  dJarThea  the  eimpleat  way  ia  to  find 
several  rhabditiform  worms  in  the  feces;  then  a  few  of  them 
should  be  raised  to  the  free  adult  stage. 

Another  pitfall  is  likely  to  occur  in  the  southeastern  states. 
Occasionally  the  embryo  of  the  American  hookworm  develops 
while  the  egg  is  still  in  the  uterus  of  the  female;  and  occa- 
sionally we  may  find  in  the  feces  of  hookworm  patients  eggs 
with  fully-developed  rhabditiform  embryos.  If  the  e^  shell 
is  broken  the  rhabditiform  embryos  can  then  be  distinguished 
from  the  strongylcides  embryos  only  with  difQculty  and  with 
the  most  careful  examination. 

Another  pitfall  is  this:  The  pin  worm  (oxyuria)  is  vivip- 
arous, and  here  the  embryos  simulate  the  strongyloides 
embryos.  In  the  tropics  and  in  the  Philippines  strongyloides 
ia  a  very  common  parasite,  and  we  ara  likely  to  find  cases  of 
Cochin  China  diarrhea  in  almost  any  part  of  the  country  where 
we  are  dealing  with  soldiers  who  have  sarvad  in  the  tropics.  I 
do  not  know  what  treatment  we  are  going  to  us&  The  results 
with  thymol  are  not  at  all  satisfactory. 

Db.  Aixer  J.  SioTH,  Galveston,  Texas — This  wonn>  I  em 
satisfied,  is  a  more  common  human  parasite  in  the  southern 
part  of  the  United  States  than  is  at  present  realized.  I  hara 
personally  encountered  examples  of  the  embryo  a  number  of 
timea  in  the  stools  of  patients  from  Galveston,  but  passed  it 
by  as  a  matter  of  interest  rather  than  of  importance,  accepting 
In  this  Idea  the  statements  usually  made  In  the  text-books  as 
to  the  rOIe  of  this  parasite  in  pathology.  I  must  here  (and 
I  do  so  without  hesitation)  acknowledge  that  it  vras  due  to  this 
mental  attitude  of  mine  that  Dr.  John  T.  Moore,  Galveston,  re- 
frained from  publishing  an  instance  of  the  presence  of  the  em- 
bryonic worms  met  in  one  of  his  patients  a  number  of  months 
ago,  at  a  time  when  such  publication  would  have  ranked  hi{^ 
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In  ordor  of  priority  of  ncord  of  tha  parasite  In  this  oountrj. 
I  hkd  seen  the  worms  before;  had  not  recognized  in  the  casea 
presenting  th«m  any  dofiiiite  clinical  featnrm  referable  to  these 
eoSparasItes;  was  aware  that  the  original  idea  that  they  were 
the  cause  of  Cochin  China  diarrhea  bad  been  abandoned  end 
that  writers  generally  were  agreed  that  they  were  of  little 
or  no  importance  in  pathogenesU.  Under  this  impreaaion  I 
epolce  of  the  matter  lightly  when  Dr.  Moore  brought  to  the 
laboratory  of  pathology  in  the  University  of  Texas  his  speci- 
mens for  identification;  because  of  whkb  Dr.  Moore  refrained 
from  reporting  the  case  until  some  months  later,  whea  his 
intereat  waa  again  aroused  by  Dr.  Thayer's  excellent  discus- 
■Ion  of  the  same  parasite  In  the  Jowmol  of  S«perimental 
M«dioin«.  Since  Dr.  Moore's  eaae  two  others  hare  been 
brought  to  my  notice  from  the  wards  of  Seoly  HospitaL 

On  sucb  reasons  I  would  base  my  confidence  that  the  para- 
site is  probably  frequent  in  the  southern  tier  of  states  of  this 
country.  In  the  eases  which  I  baTS  known  the  discovery  of 
the  w<wme  baa  been  In  a  general  way  accidental,  and  there  has 
been  nothing  to  make  them  aeem  of  actual  clinical  Import- 
ence.  In  one  of  these  cases,  however,  at  the  time  of  the  exam- 
ination, there  waa  a  decided  diarrhea,  in  which  posHibly  the 
strongyloldea  may  have  had  some  infiuence;  but  the  parasites 
persisted  after  the  subsidence  of  the  diarrhea — and  aside  from 
this  individual  drcumatance  I  have  had  no  reason  to  think 
of  the  anguillula  as  of  any  pathogenic  significance. 

Dk.  a.  p.  Ohlmacheb,  Oallipolis,  Ohio — Some  five  months 
ago  my  interest  in  this  subject  was  aroused  by  the  discovery 
of  Btrcmgj/loidei  iterconUis  in  an  epileptic  Idiot,  IG  years  of 
age,  one  of  the  Inmates  of  the  Ohio  Hospital  for  Epileptics. 
He  was  a  native  of  Cleveland,  Ohio,  where  he  had  lived  at 
home  until  admitted  to  our  institution,  Jan.  7,  1&02.  There 
was  no  hiatory  of  diarrhea  before  admission.  His  death 
occurred  Nov.  23,  1902,  from  exhaustion.  A  diarrhea  appeared 
three  months  previously,  and  three  days  before  death  the 
■tools  ware  blood-stained.  He  was  confined  In  one  of  the 
dosed  wards.  I  examined  the  contents  of  the  large  intestine 
during  the  progress  of  the  autopsy,  finding  the  etrongyloides; 
and  subsequent  search  through  the  intestinal  tract  exhibited 
the  worms  from  the  pylorus  to  the  anus.  Both  the  adult 
female  worm,  eggs  and  developing  embryoe  were  found.  l£j 
tentative  diagnosis  of  etrongyloides  waa  conflnned  by  Dr. 
Chas.  Wardell  Stiles  of  Waaltington,  who  kindly  Aijunuied 
atone  of  the  material  from  this  caae.  Thia  additional  cose, 
the  first  in  the  middle  west  of  the  United  States,  eeems  to 
emphasise  tbe  point  made  by  Dr.  Stilee  and  others  In  the 
present  discussion — that  the  worm  of  Cochin  China  diarrhea 
ie  not  a  rare  parasite  In  this  country. 

Db.  J.  T.  MoOBX,  Oalveston,  Texas— My  first  case  waa  die- 
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eovartd  in  August,  1901,  the  patient  appearing  at  the  out- 
door clinic  of  the  John  Sealy  Hospital  complaining  of  Batera 
diarrhea,  with  cramps  in  the  abdomen.  Ue  was  rather  nerrons 
and  slightly  anemic.  He  whe  a  mulatto.  He  hud  served  in 
the  Spanish  war  in  Cuba.  The  stools  were  examined  and  the 
parasite  ol  Btroagyloidet  intetlinalit  was  found.  The  speci- 
men was  submitted  to  Dr.  Smith,  who  told  me  it 
was  Strongyloidei  inleatinalia,  I  remembered  bearing  of 
Dr.  Thajer's  case  spoken  of  in  Washington,  I  believe,  at  the 
American  Congress  of  Fhysioians  and  Burgeons.  Dr.  Thayer 
kindly  sent  me  a  monograph  of  his  cases.  I  reported  my  case 
to  the  medical  society  in  June,  1902,  and  it  is  now  in  the 
bands  of  the  American  Medicine  Publishing  Company,  the 
manuscript  bftTing  been  corrected.  Recently  I  sent  Dr.  Priee 
a  synopsis  of  the  case.  1  have  now  two  other  eaaea  to  he  r«- 
ported  that  I  have  since  seen  in  the  medical  wards  of  Sealy 
UospitaL  Thi*  parasite  is,  I  believe,  of  common  occurrence  bi 
Oatveaton  and  vicinity.  I  recently  had  another  case  under 
oinervation  in  which  I  saw  both  the  rhabditiform  and  filari- 
form parasitee.  I  have  never  been  able  to  secure  the  eggs  of 
the  strongyloides,  although  I  have  made  cultures  several 
times.    1  hare  seen  many  coses  of  uncinariasis. 


CLINICAL  DIAGNOSIS  OP  INTESTINAL 
PAEA8ITES. 


CHABLES  WARDELL  STILES,  PhD. 

Chief  ot  DlTtitoD  of  ZoolosT,   Hnlenle  Libontoiy,  D.  B.  Pobllc 

HMltb  and  Uailiw-HoaplUI  B«mM. 

wASHinoTon,  d.  o. 


In  diagnosing  intestinal  parasites,  we  may  nas  Tarions 
metiiods,  but  the  beet  method  is  nndoabtedly  that  of 
a  microscopic  examination  of  the  feces. 
DU0N0SI8  BY  BTMPT0M8. 

The  practitioner  who  relies  on  symptomB  alone  for 
his  diagnosis  will  undoubtedly  often  succcBsf ally  recog- 
nize the  true  nature  of  the  trouble,  especially  in  severe 
infections.  For  instance,  when  we  are  in  the  infected 
area  of  hookworm  disease  and  meet  a  typical  day-eater 
we  note  a  complex  of  symptoms  which  is  quite  char- 
acteristic, and  in  most  cases  of  this  kind  a  microscopic 
examination  seems  unnecessary.  In  numerous  medium 
cases  and  in  practically  all  light  cases  of  this  disease, 
however,  a  diagnosis  on  symptoms  alone  is  uncertain 
imless  we  find  severe  cases,  such  as  clay-eaters,  in  the 
same  family.  Outside  of  the  infected  area,  probably 
few  physicians  would  care  to  risk  a  definite  diagnosis 
of  this  disease  on  symptoms  alone  even  in  the  severe 
cases,  while  in  medium  and  light  cases  it  would  be  al- 
most folly  to  do  so. 

BLOOD  COUNTS. 

Blood  examination  has  become  almost  a  matter  of 
routine  in  the  better  hospitals  and  also  in  the  private 
practice  of  many  physicians,  and  in  all  such  eiamina- 
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tioas  we  ehonld  bear  in  mind  the  important  fact  tliat 
an  increased  eosinophilia  ie  an  indication  of  possible 
infection  with  anin^  parasites.  Hence,  when  an  in- 
creased eosinophilia  ia  noticed,  we  shoiUd  immediately 
make  a  microscopic  examination  of  the  feces  for  eggs 
or  embryos  of  parasites,  and  if  these  are  not  found  we 
should  consider  the  possibility  of  trichinosis,  especially 
in  obscure  typhoid-like  cases. 

GROSS  BZAMIHATION  OF  THS  FECB8. 

Physicians  in  general  appreciate  the  importance  of  a 
gross  examination  of  the  feces  of  infants,  but  less  atten- 
tion is  given  to  an  examination  of  the  stools  of  adults. 

In  some  cases  a  gross  examination  of  the  stool  will 
reveal  segments  of  a  tapeworm,  or  in  some  cases  of 
nematode  infection  the  adult  worms  may  be  fo\md. 
This,  it  seems,  is  more  likely  to  occur  after  a  patient 
has  taken  calomel  or  a  small  dose  of  some  anthelmintic 
or  after  food  has  been  withheld  for  twenty-four  to  forty- 
eight  hours.  In  the  first  stage  of  trichinosis,  especially 
where  the  diarrhea  is  severe,  as  in  cbildr^i,  the  adult 
tridmue  may  sometimes  be  found.  In  hunting  for  these 
trichinffi  the  stools  should  be  dilated  with  warm  water 
and  examined  in  a  fiat  glass  dish  held  over  a  black  back- 
ground. 

The  color  of  the  stools  is  occasionally  suggestive  in 
case  of  infection  with  blood-sucking  parasites,  such  as 
hookworms.  The  hookworm  stool  (such  as  usually  seen 
in  very  severe  cases)  is  reddish  brown  in  color. 

BLOTTING  PAPER  TEST. 

In  hookworm  infectioiiB  a  very  simple  test  may  be 
made  with  blotting  paper  or  even  with  an  ordinary  news- 
paper. Several  ounces  of  the  stool  should  be  wrapped 
up  in  paper  and  allowed  to  stand  for  a  few  bonrs.  In 
severe  cases  and  in  many  median  cases  it  will  be  noticed 
that  a  distinct  reddish-brown  stain  is  formed  on  the 
paper.  In  this  test,  however,  there  is  an  error  of  SO  per 
cent,  or  more. 
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Odor  and  lAtmua  Test. — ^While  the  odor  of  feces  from 
parasitic  infections  is  Bometimee  offensive,  I  have  not 
been  able  to  discover  anything  snfficiently  characteristic 
abont  it  to  attract  special  attention.  The  litmus  paper 
test  is  of  no  value,  so  far  as  my  obserrationa  go. 
HIOBOSOOFIO   BXAUINATION   OP   FECES. 

I  believe  that  a  routine  microscopic  examination  of 
feces  should  be  made  in  all  boepital  cases  and  also  in  all 
private  cases  so  far  as  practical.  The  results  which  the 
Zoological  Division  of  the  Hygienic  Laboratory  has  re- 
cently obtained  in  examining  the  patients  at  the  Govern- 
ment Hospital  for  the  Insane  amply  demonstrated  the 
value  of  such  work,  for  we  found  that  3  per  cent,  of  the 
first  500  cases  examined  showed  hookworm  infection. 

There  seems  to  be  an  impression  that  fecal  examina- 
tion involves  very  disagreeable  work.  While  it  must  be 
admitted  that  some  stools  are  offensive,  I  would  person- 
ally much  prefer  to  make  a  feces  examination  than  a 
sputum  examination,  for  in  working  with  feces  one  is 
much  less  likely  to  experience  that  nauseating  sensation 
so  commonly  resulting  from  an  examination  of  sputa. 
TSOHNIO. 

The  technic  involved  is  exceedingly  simple,  since  it 
is  not  necessary  to  stain  the  preparation.  A  portion  of 
the  feces,  say  1  to  5  grams,  is  taken  from  the  stool, 
wrapped  up  in  a  piece  of  paper  and  taken  to  the  labora' 
tory.  Or,  if  it  is  desired  to  test  for  protozoa  as  well  as 
for  worms,  it  is  better  to  place  the  specimen  in  a  bottle 
BO  that  the  material  vrill  not  dry.  To  avoid  errors  in 
interpretation  it  is  well  to  make  the  examination  as 
promptly  as  possible,  although  an  experienced  operator 
may  examine  the  specimeo  even  if  it  is  a  week  or  so  old. 
In  examining  old  specimens,  however,  it  must  be  re- 
called that  the  older  the  specimen  the  more  likely  one 
is  to  fail  to  recognize  protozoan  infections. 

An  elaborate  series  of  instruments  may  be  used  in 
preparing  the  slides  if  desired,  or,  if  instruments  are 
not  at  band,  a  match  will  suffice. 
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For  slides  I  prefer  the  large  2  bj  3-iiich,  such  as  are 
lued  for  large  sections  or  for  trichina  inspection,  rather 
than  the  1  by  3-inch  elide  generally  used  in  bacteriologic 
work.  These  larger  slides  are  much  more  easily  handled 
than  are  the  smaller  sizes.  Having  thoroughly  cleaned 
the  slide  in  order  to  remove  any  eggs  which  may  have 
clung  to  it  from  some  former  e»umnation,  a  drop  of 
water  is  placed  on  it;  next  take  a  minute  portion  of 
feces  on  the  end  of  a  match  or  a  glass  rod  and  thor- 
oughly mix  it  with  the  water  so  that  the  resulting  mix- 
ture is  not  too  thick ;  add  more  water  if  necessary.  Next 
cover  the  mixture  with  a  cover  glass  (square  cover  glass 
preferred)  and  the  preparation  is  ready  for  examination. 
As  many  as  two  to  four  cover  glasses  may  be  conveni- 
ently placed  on  one  slide  and  at  least  ten  cover-glass 
preparations  should  be  examined  before  a  negative 
opinion  is  given. 

In  the  work  several  very  simple  precautions  are  to  be 
obeervcd,  namely,  the  specimen  and  the  preparations  are 
to  be  kept  protected  from  dies,  the  hands  are  to  be 
immediately  cleaned  if  accidentally  soiled  with  the  feces, 
especially  if  nothing  is  known  regarding  Qie  condition 
of  the  patient,  and  all  glassware  is  to  be  thoroughly 
cleaned  (hot  water  or  hot  water  and  soap).  In  caae  of 
the  presence  of  Ttenia  solium  in  man,  doable  precautions 
are  to  be  observed,  as  the  egg  is  infectious  for  man.  In 
caae  of  examining  feces  from  dogs,  the  possibility  of 
the  presence  of  Tania  echinococcus  and  its  transmis- 
eibility  to  man  should  be  held  in  mind. 

The  biologic  principle  on  which  fecal  examination 
rests  is  that  the  eggs  of  different  animals  are  more  or 
lees  characteriBtic.  Accordingly,  to  properly  carry  out 
the  examination  one  must  become  familiar  with  the  eggs 
and  embryos  of  different  species,  also  with  the  form  of 
certain  plant  cells  and  fibers  which  might  be  mistaken 
by  the  uninitiated  for  eggs  or  embryos  of  parasitic 


Not  every  egg  found  in  the  feces  indicates  an  infec- 
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tioD  of  the  intestinal  tract.  In  the  case  of  infectioD 
with  liverflukes,  for  instance,  the  eggs  are  discharged 
in  the  stools,  and  some  of  these  forms  resemble  more 
or  lees  closely  the  eggs  of  certain  intestinal  parasites. 
In  Inngflnke  infection  the  eggs  of  Paragonimus  may  be 
found  both  in  the  sputum  and  in  the  feces.  In  blood- 
flnke  infection  the  eggs  of  Schistosoma  may  be  found 
both  in  the  feces  and  in  the  urine.  In  certain  cases, 
therefore,  it  is  necessary  to  examine  either  the  sputam 
or  the  urine  in  addition  to  the  examination  of  the  feces. 
For  iUustrstions  of  the  eggs  most  commonly  foond, 
I  refer  you  to  any  work  on  clinical  diagnosis  or  to 
Bulletin  10,  Hygienic  Laboratory,  U.  S.  Public  Health 
and  Marine-Hospital  Service. 


THE  TBBATMENT  OF  imCINAEIASIS. 


THOMAS  A.  CLAYTOR,  MJ). 

FrofiMor   of  IfaUila   Hcdlea  and   Tberapentlci,   Colnmblaii   UdI- 

T*nltT :  Phratelin  to  Oarfleld  and  UnlTinltj  Hoapltala. 

wA^HinaTON,  D.  a 


The  treatment  of  Tmcinariaeis  may  be  consideTed  under 
three  headings:  First,  the  prophylactic  treatment,  or 
that  directed  toward  the  preyention  of  infection  by  the 
hook-worm;  second,  the  means  used  to  cause  the  expul- 
sion of  the  parasite ;  third,  the  treatment  of  the  anemia 
and  debility  resulting  from  the  infection. 

Frophylazis  is  of  very  great  importance,  and  is  a 
subject  which  requires  careful  consideration.  It  seems 
probable  that  infection  takes  place  chiefly  throng^  the 
mouth,  either  in  infected  water  or  food,  or  through  con- 
taminated hands,  which  carry  the  parasite  to  the  mouth. 
Loose,  however,  has  apparently  proven  that  the  larvs 
may  penetrate  the  sMn.  A  possible'  entrance  through 
the  air  passages  has  also  been  suggested,  but  does  not 
seem  probable. 

A  most  important  fact,  and  one  which  greatly  simpli- 
fies the  treatment  of  uncinariasis,  is  that  there  is  no 
increase  in  the  nomber  of  parasites  in  the  intestinal 
tract  of  the  victim.  Each  hook-worm  is  taken  into  the 
system  in  the  larval  state,  and  then  develops  into  a 
mature  parasite  capable  of  producing  eggs  which  most, 
however,  be  passed  from  the  host  before  they  can  be 
hatched.  Thus  it  seems  probable  that  the  removal  of  a 
sufEerer  from  an  infected  locality  to  one  free  from  infec- 
tion would  ultimately  result  in  recovery,  if  the  vitality 
had  not  been  already  too  much  taxed. 
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MODE   OF   IN7ECTI0N. 

The  eggs  are  deposited  in  the  fecal  evacuations,  and 
are,  under  favorable  circumBtancee,  batched  in  twenty- 
four  to  forty-eight  boore.  In  the  larval  state  they  be- 
come Bcattered  in  water  or  soil,  and  are  now  read;  to 
infect  the  host  who  ewaUows  them,  or  whoee  skin  they 
penetrate. 

Since  the  primary  infecting  agents  are  to  be  found  in 
the  evacuations,  the  important  question  seems  to  be  bow 
beat  to  insure  their  destruction  before  they  become  scat^ 
tered  in  the  surface  eoil. 

Sandwitb  says  "cleanliness  alone  is  required,"  but 
this  is  not  enough.  Of  course,  washing  the  hands  before 
eating  would  prevent  a  certain  number  of  infections, 
but  if  we  remember  the  possibilities  of  infection  through 
the  drinking  water  and  in  the  use  of  raw  vegetables,  to 
say  nothing  of  the  theory  which  Loose  has  proven,  of 
infection  through  the  skin,  it  can  readily  be  seen  that 
washing  the  entire  body  several  times  a  day  would  not 
suffice. 

The  first  step,  the  all-important  step,  is  toward  the 
destruction  of  the  eggs  and  larvs.  It  is  well  known  that 
the  embryos  can  not  live  without  air.  Id  view  of  this 
fact,  Sandwith^  suggested  that  infected  villages  should 
be  compelled  to  dig  trench  latrines  outside  the  villages, 
to  use  the  latrines  alone,  and  to  cover  them  daily  with 
earth.  Thus  the  larvK,  deprived  of  necessary  air,  would 
soon  die  and  cease  to  be  dangerous,  and  as  a  result  the 
disease  would  in  time  be  stamped  out, 

Sandwitb  would  also  insure  the  death  of  the  embryos 
by  exposing  the  latrines  to  the  sun's  beat,  as  they  have 
been  known  to  live  in  shaded  earth  contaminated  by 
feces  for  more  than  six  months.  Giles  (quoted  by  Sand- 
witb) recommends  ploughing  the  infected  surrouudinga 
of  villages,  so  as  to  bury  the  embryos. 

Stiles'  has  advocated  practically  the  same  thing  as  has 

1.  Obaerratloni  on  400  Cu«  of  Aiik7loatonil*BU,  IBM. 

2.  Report  on  tb«  Pr«T>leDee  ud  Geographical  Destrnctlon  of 
Hookworm  Dlieu*  Id  the  United  State*,  ISOS. 
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Sandwith  for  the  localities  in  our  Boathem  states  where 
uncmariaBis  ia  known  to  eziet.  He  suggests  the  use  of 
suitable  water-tight  receptacles  for  feces,  which  should 
be  emptied  frequently ;  that  the  people  should  be  taught 
the  necessity  of  Diakiog  use  of  these  receptacles  at  all 
times,  instead  of  defecating  at  any  convemeut  spot, 
where  the  eggs  hatch  and  the  larvEB  become  disseminated 
through  the  surface  earth. 

This  education  of  the  people  can  only  be  accomplished 
by  the  family  physician.  No  matter  what  care  is  taken 
or  efforts  made  to  enforce  such  regulations,  the  stamping 
ont  of  this  serious  disease  is  going  to  be  a  difficult  and 
tedious  problem,  simply  because  its  occurrence  is  almost 
ezclusively  among  the  most  ignorant  of  our  people.  The 
discharges  might  he  burned  or  disinfected  by  chemical 
agents,  but  these  methods  are  not  practical  in  the  coun- 
try districts  where  uncinariasis  prevails.  To  me  the 
use  of  trench  latrines  would  seem  to  be  the  most  prac- 
tical method  of  disposing  of  the  infected  feces,  as  it 
would  necessitate  yery  little  trouble  and  no  expense, 
items  which  would  naturally  appeal  strongly  to  the 
people. 

IRB   UKANS    USED   TO   OAUBE   THB   EZPULfilON   OF   IHB 
FASAfiFTB. 

As  an  anthelmintic  in  uncinariasis  thymol  has  almost 
entirely  displaced  all  other  remedies.  (The  credit  of  dis- 
covering the  cure  of  ankylostomiasis  by  thymol  seems 
to  be  due  to  Bozzolo,  in  1880. — Sandwith.)  The  most 
popular  method  of  its  administration  is  as  follows :  The 
patient  is  given  a  purgative  the  day  before,  and  is  placed 
on  liquid  diet.  Thymol  is  then  given  in  18  to  30  grain 
doses  (1  to  3  grams)  for  four  doses,  at  intervals  of  two 
hours.  If  the  bowels  do  not  move  spontaneously  in 
twelve  hours  after  the  last  dose,  a  purgative  is  given. 
If  an  alcoholic  solution  of  thymol  is  used,  the  majority 
of  the  worms  are  passed  in  six  to  eight  hours  after  the 
first  dose.  Therefore,  the  stools  passed  within  this  time 
are  the  most  important  to  examine  for  the  parasite.    If 
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alcohol  is  not  OBed  they  are  seldom  seen  eaiUer  than 
twelve  hours  after  the  first  dose. 

Sandwith  has  found  that  4  grams  (3i)  given  in  two 
doses  of  3  grams  (30  grains)  each  at  8  and  10  a.  m. 
reepectivel;,  are  quite  as  efficient  as  the  use  of  6  or  8 
grams  given  in  three  or  four  doses  at  intervals  of  two 
hours,  and  are  leas  likely  to  cause  the  symptoms  of  col- 
lapse. He  also  omits  the  primary  purge  as  unnecesBary 
and  conducive  to  exhaustion,  and  gives  a  dose  of  sul- 
phate of  magnesia  or  castor  oil  two  hours  aCter  the  sec- 
ond half  of  the  thymol.  It  has  been  found  best  not  to 
repeat  the  treatment  more  frequently  than  once  a  week 
unless  there  should  be  some  specially  urgent  reason  for 
a  rapid  expulsion  of  the  parasites.  This  method  and 
dosage,  I  think,  wiU  be  found  most  satisfactory. 

The  fact  that  thymol  is  poisonous  must  not  be  lost 
sight  of,  and  the  patient  should  be  carefully  watched. 
Some  authors  have  cautioned  against  the  use  of  alcohol, 
ether,  turpentine,  chloroform,  oil,  glycerin  and  certain 
alkaline  solutions  during  the  administration  of  thymol 
because  of  its  solubility  in  these  media,  thereby  increas- 
ing the  danger  of  rapid  absorption  and  consequent  poi- 
soning. Other  writers,  however,  advise  the  use  of  alco- 
holic stimulants,  on  the  ground  that  the  depressing  ef- 
fect of  thymol  is  best  combated  by  this  remedy.  No 
less  an  authority  than  Sandwith  says :  'TVamed  by  the 
death  of  at  least  one  of  my  patients  immediately  after 
digesting  the  thymol,  I  have  always  administered  to 
feeble  men  S5  grams  of  brandy  with  each  2  grams  of 
thymol,  with  the  happiest  results." 

Stiles  and  Pfender  in  190S  performed  a  number  of 
experiments  on  dogs  with  thymol  in  various  forma. 
Prom  these  experiments  Stiles  concludes  by  saying :  "I 
am  afraid  of  the  use  of  alcoholics  per  os  during  treat- 
ment, and  in  the  case  of  weak  patients  I  should  be  more 
inclined  to  use  a  stimulant  hypodermically  than  run  the 
risk  of  dissolving  the  thymol  too  rapidly,  or  in  too  great 
quantity  at  one  time." 
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Since  thymol  Ib  the  accepted  anthelmintic  in  the  treat- 
ment of  uncinariasis,  and  as  there  seemed  to  be  some 
difference  of  opinion  as  to  the  safety  of  its  nse  in  alco- 
holic solution,  I  instituted  a  short  study  of  its  action 
on  dogs.  I  regret  to  say  that  time  did  not  allow  of  as 
complete  an  investigation  as  I  would  have  wished  be- 
fore the  presentation  of  our  conclusionB  before  this  Asso- 
ciation. I  hope,  however,  that  a  few  facts  of  value  have 
been  determined. 

The  work  has  been  carried  on  by  E.  E.  Butterfield,  a 
fourth-year  medical  stndent  in  the  Columbian  University 
and  pathologic  interne  at  Garfield  Hospital,  to  whom  I 
wish  to  express  my  thanks. 

BZPEBIMENTAL  WOBE  WITH  THTUOL. 

Thymol  was  administered  in  powder,  in  alcoholic  so- 
lution, rendered  bland  by  the  solution  of  olive  oil,  and 
bypodermically.  Space  does  not  allow  of  a  discuBsion 
of  previous  observations  upon  the  physiologic  action  of 
thymol ;  it  suffices  to  say  that  our  results  did  not  agree 
in  all  respects  with  those  of  other  investigators. 

Thymol  given  in  dry  powder  in  small  doses  (2 
grams)  caused  salivation,  and  later  slight  diarrhea. 
No  marked  or  constant  effect  upon  the  temperature, 
pulse  or  general  condition.  Large  doses  (5  to  20  grams) 
cause  profnse  salivation,  later  vomiting,  anorexia,  dis- 
inclination to  move  unless  aroused,  diarrhea  and  slight 
elevation  of  temperature  (0.5  F,  to  1.0  F.),  the  latter 
appearing  siz  hours  or  longer  after  the  dose  and  lasting 
from  twenty-four  to  forty-eight  hours.  Prolonged 
feeding  in  ascending  doses  of  2,  3,  4,  5,  6,  7,  8,  9,  11, 
14  and  30  grams  during  four  weeks  caused  no  loss  of 
weight,  the  weight  of  the  dog  on  which  this  experi- 
ment was  tried  having  ris^i  from  23  to  Z6  pounds  during 
the  course  of  treatment.  Eleven  grams  of  the  dry  thymol 
is,  apparently,  not  a  dangerous  dose  to  dogs  of  23  pounds 
or  more,  if  given  carefully  and  after  a  meal.  Four  dogs 
were  used  in  these  experiments  without  a  death. 

Thymol    Given   i»    Alcoholic    Solution. — Alarming 
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Bymptoms  immedi&telj  following  the  administration  of 
the  alcoholic  solution  of  thymol  to  doge,  seem  to  be 
almost  always,  if  not  inTariably,  due  to  aspiration  of 
the  irritating  solution  into  the  Iimga.  In  seven  doge  to 
which  an  alcoholic  solution  of  from  S  to  10  grams  was 
given  an  extensive  consolidation  of  Iiing  tissue  was  the 
only  eigniflcaot  lesion. 

If  aspiration  of  the  alcoholic  solution  of  thymol  occurs 
the  symptoms  are  immediate.  In  a  few  seconds  the  dog 
staggers,  seems  unable  to  stand,  and  in  a  few  minutes 
develops  general  conrulsions  with  unconsciousness.  The 
temperature  falls  1  to  3  'F.,  pulse  and  respiration  become 
rapid,  pupils  are  widely  dilated,  and  respond  sluggishly 
to  light.  Convulsions  last  from  five  to  fifteen  minutes 
after  consciousness  is  regained,  the  temperature  rises 
slowly,  and  in  from  six  to  twenty-four  hours  reaches  a 
point  1  to  2  F.  above  the  normal.  This  elevation  per- 
sists for  a  number  of  days.  A  persistent  cough  develops, 
a  fremitus  may  be  felt  over  the  lungs,  and  riles  are  heard. 
If  recovery  takes  place  the  dog  regains  his  appetite  in 
one  or  two  days,  the  cough  gradually  abates  and  the 
temperature  falls  to  normal.  This  occurred  in  two  out 
of  seven  cases.  In  some  cases  there  is  persistent  cough, 
elevation  of  temperature,  loss  of  appetite  and  emaciation 
which  would  probably  end  fatally  if  allowed  to  do  so. 
Three  out  of  seven  presented  these  symptoms,  but  were 
killed  on  the  third  to  tlie  tenth  day  after  dosage,  exten- 
sive lung  lesions  being  found  at  the  autopsy.  Of  the 
remaining  two,  one  died  almost  immediately,  the  bulk  of 
the  dose  having  entered  the  lungs,  none  being  detected 
in  the  stomach  (the  stomach  tube  had  accidentally  en- 
tered the  trachea).  The  other,  though  not  very  sick, 
was  killed  four  hours  later  to  ascertain  the  early  changes 
in  the  gastrointestinal  tract. 

Of  the  seven  dogs  experimented  on,  two  recovered, 
and  at  the  end  of  three  weeks  were  apparently  well, 
save  for  a  dight  cough ;  three  would  probably  have  died ; 
one  died ;  the  remaining  dog  would  undoubtedly  have  re- 
covered, aa  the  lung  lesions  were  not  extreme. 
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In  coucluBion  it  may  be  Baid  that  doses  of  2  gramB  or 
more  in  alcoholic  solution  are  imsafe  for  dogs,  owing  to 
a  tendency  to  aspiration  pneumonia. 

Thymol  in  Alcoholic  Solution  Rendered  Bland  by  the 
Addition  of  Olive  Oil. — To  avoid  tlie  irritating  effect  of 
the  alcoholic  solution,  the  drug  was  dissolved  in  alcohol, 
and  enough  oil  added  to  render  the  mixture  non-irritat- 
ing, as  tested  by  taste.  Four  grams  were  then  given  buo- 
cesafuUy  to  doge  of  16  to  17  pounds,  without  depression 
or  fall  of  temperature.  Six  grams  were  giveit  to  a  17- 
pound  dog,  with  a  resulting  fall  of  2  degrees  of  tempera- 
ture four  hours  after  the  dose  was  given,  and  lasting  for 
six  days,  with  depression,  anorexia,  diarrhea  with  bloody 
stools,  emaciation  (8  pounds  lost)  and  coldness  of  the 
surface  and  extremities. 

The  autopsy,  performed  six  days  after  the  dosage, 
showed  extonsive  subacute  gastrointestinal  inflamma- 
tion with  only  two  pea-sized  areas  of  congestion  at  the 
base  of  the  left  lung. 

Conclusions :  Doses  of  S  to  4  grams  of  thymol  in  alco- 
holic solution  rendered  bland  with  oil  are  safe  for  dogs 
of  17  pounds  or  more. 

Thymol  Hypodermically. — One  16-pound  dog  was 
given  an  alcoholic  solution  hypodermically  to  de- 
termine whether  any  toxic  symptoms  would  develop  from 
this  manner  of  administration. 

Ten  c.  gm.,  0.20  gm.,  1.00  gm.  and  1.00  gm.  repeated 
were  given  at  intervals  of  one  or  two  days  without  any 
apparent  effect,  except  inflammatory  swelling  at  the  site 
of  injection.  Autopsy  was  performed  one  week  after 
the  last  dosage.  No  pathologic  lesions  were  found,  ex- 
cept congestion  of  the  lungs,  which  may  have  been  pro- 
duced during  the  process  of  anesthetization,  which,  in 
this  case,  was  attended  with  considerable  difBculty. 

Autopsies  on  Eight  Dogs. — Microscopic  examination 
of  the  viscera  of  eight  of  the  dogs  to  which  thymol  had 
been  administered  showed  no  changes  which  were  not 
attributable  to  the  local  irritative  effect  of  the  drug.  The 
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liver,8pleen,  kidneys  and  heart  muscle  were  normal.  The 
changes  in  the  lungs  varied  from  intra-alveolar  hemorr- 
hage to  bronchopneumonia  in  cases  where  aepiration 
had  occurred.  The  condition  of  the  stomach  and  intes- 
tines varied  from  mild  congestion  to  marked  inflamma- 
tion, moBt  intense  after  the  administration  of  the  drug 
in  alcohol  and  oil;  least  intense  after  the  dry.  The 
probable  reason  why  the  inflammation  was  not  so  marked 
after  the  administration  of  the  simple  alcoholic  solution 
was  that  it  was  so  irritating  that  much  of  it  was  drawn 
into  the  lungs  by  the  violent  coughing  it  caused.  In  no 
instance  were  albumin  or.  casts  found  in  the  urine  at 
autopsy. 

0ON0I.U8ION8. 

1.  The  alcoholic  solution  of  thymol  ie  dangerous  to 
dogs,  even  in  small  doeea,  chiefly  because  of  its  tendency 
to  produce  inflammation  of  the  lungs  by  aspiration. 

2.  The  alcoholic  solution,  even  when  rendered  bland 
by  the  addition  of  oil,  is  dangerouB  in  doses  of  more  than 
4  grams  to  dogs  of  16  or  17  pounds,  because  of  its  irri- 
tative effect  upon  the  gastrointestinal  mucous  membrane. 

3.  In  dry  powder  the  drug  may  be  given  to  doga  in 
large  doses  without  serious  results,  no  depression,  no  fall 
of  temperature. 

4.  Oram  doses  given  hypodermically  cause  only  local 
inflammation, 

6.  There  is  probably  no  danger  in  giving  2  to  4  grams, 
followed  by  1  to  3  tablespoonfula  of  brandy,  to  an  adult 
human  being,  if  followed  in  a  few  hours  by  a  purgative 
such  as  castor  oil  or  magnesium  sulphate. 

6.  It  is  probable  that  the  alcoholic  solution  obtained  in 
this  way  would  be  more  efficacious  against  the  parasites, 
as  seems  proven  by  their  much  earlier  appearance  in  the 
Btools  after  the  use  of  the  alcoholic  solution. 

THE  KDUBER  OF  DOSES  BEQDIBED  TO  EFFECT  A  OUEB. 

As  to  the  number  of  doses  of  thymol  which  are  usually 
required  to  effect  a  cure,  I  can  not  do  better  than  to  again 
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quote  Sandiritb,  who  Bays:  '^n  184  patients  I  was  able 
to  prove  the  absence  of  wontiB  bj  giving  at  least  two,  and 
sometimefl  more,  doses  of  thymol  after  the  last  appear- 
ance of  the  parasite  in  the  stools.  The  average  number 
of  doses  required  proves  to  be  3.6.  Forty-two  men  were 
cored  after  only  one  dose,  fifty-eight  after  two,  forty-two 
after  three,  twenty-five  after  four,  nine  after  five,  and 
four  after  six  doses  of  thymol.  Two  cases  required  seven 
attacks,  and  two  others  eight." 

In  my  own  case,  after  giving  thymol  at  least  nine 
times  in  a  period  of  nine  weeks  in  two  doses  of  %  grams 
each,  separated  by  two  hours,  and  followed  by  a  purga- 
tive, there  were  found  at  the  autopsy  twenty-nine  worms 
in  the  small  intestine.  This  serves  as  a  warning  that  in 
some  cases  the  parasites  are  extremely  difficult  to  ex- 
terminate, and  require  a  prolonged  course  of  treatment. 
The  stools  should  be  examined  weekly  for  eggs,  and  as 
long  as  they  are  present  the  thymol  treatment  should 
be  continued. 

As  to  the  resulting  anemia  and  debility,  a  general  tonic 
treatment  with  iron  and  abundance  of  good  food  and 
fresh  air  are  indicated. 

DISCUSSION 


Db.  W.  O.  Habbison,  Talladega,  Ala.— After  hearing  Dr. 
Osier  speak  on  this  subject  ia  bis  wards  I  felt  sure  that  I  saw 
some  cases  that  were  affected  with  hook-worm  disease.  Wh«B 
I  came  home  a  physiciau  called  attention  to  some  suapicions 
eases  at  the  Deaf,  Dumb  snd  Blind  School.  Several  cases 
were  found  at  the  time  the  state  medical  associatioii  met  with 
us,  when  Dr.  Stiles  was  out  guest.  He  confirmed  the  diag- 
nosis in  one  of  the  four  cases.  A  microscopic  study  of  the  case 
waa  not  made  until  the  earlj  part  of  the  last  week.  It  was  my 
purpose  to  treat  the  case  witii  thymol,  but  at  the  suggestion 
of  Dr.  Stiles  we  gave  them  one  or  two  remedies  before  reeort- 
ing  to  thymol.  These  children  were  all  In  the  schools.  The 
youngest  was  7  and  the  oldest  only  18  years  old.  All  were  ex- 
tremely anemic.  No  blood  counte  were  made.  Hemoglobin 
in  the  lowest  was  26  per  cent.,  in  the  highest  43  per  cent.  We 
were  careful  to  make  an  accurate  temperature  record.    The 

•The  papgr  of  Dr.  Smith  has  not  been  farnlshed  for  iinbllaatioD. 
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tcmperatur«  of  each  of  these  ptttienta  wae  not  much  elevat«d. 
In  four  it  wu  over  100  F.,  in  three  between  9».7  and  100  F.  In 
only  one  was  I  able  to  demooatrate  tha  malarial  organlam, 
M  thej  could  not  have  been  due  to  Intent  malaria.  In  all 
eaaes  there  waa  a  heart  murmur,  in  three  a  ayatolii:,  in  four 
an  aorUo.  In  four  out  of  eeven  cases  there  was  a  marked  pul- 
sation of  the  TeHsela  of  the  neck.  It  la  rather  an  intereating 
point  thnt  Dr.  Stiles  himself  reoogniied  the  disease  in  whites, 
but  said  he  was  not  suf&clently  familiar  with  its  charac- 
terlsticB  in  the  i)^>ro  to  recognize  it.  It  was  stated  that  it 
was  likel7  one  of  the  pnpils  would  be  affected  with  the  hook' 
worm,  and  many  students  were  examined  and  hook-worm 
disease  found.  Subsequently,  in  one  of  the  schools,  being  un- 
able to  pick  out  the  likely  subjecta,  I  asked  the  superintendent 
if  there  were  any  who  appeared  to  be  especially  lazy,  or  any 
pupils  who  would  not  play,  who  would  not  take  exercise,  or 
frolic,  or  run  or  jump.  He  answered:  "Yes,  I  have  two  boys 
who  are  so  lazy  that  I  can  not  get  them  to  do  anything."  I 
examined  tbose  two  and  found  the  eggs  in  both.  Three  out  of 
the  seven  cases  I  examined  were  among  the  blind.  I  saw  two 
cases  among  the  mutea.  The  peculiarity  about  the  eyes  was 
noticed.  I  had  heard  Dr.  Welsh  apeak  of  the  "stare."  Aa 
soon  as  we  were  inside  I  said:  "Doctor,  I  guess  you  will  find 
the  stare."  Subsequently  we  went  through  the  carpet  factory 
and  found  in  three  out  of  seven  esses  the  stare. 

The  treatment  of  these  seven  cases  was  as  follows:  Two 
were  given  foar  grains  of  calomel  every  three  hours  for  four 
doses,  and  after  a  couple  of  days  Epsom  salts  were  admin- 
istered. Twenty-four  hours  later  the  worms  could  be  found 
in  the  stools.  Then,  for  each  patient,  for  two  days,  thymol 
waa  givan  in  IS-grain  doses  at  intervala  of  three  hours.  On 
the  following  morning  there  were  found  in  the  stools  from 
40  to  50  worms.  The  above  waa  the  treatment  given  in  two 
cases.  The  third  case  was  given  10  grains  of  salol  every 
four  hours  for  four  days.  No  worms  were  found  in  2i  hours. 
In  two  days  10  grains  of  thymol  were  adminiHtered,  and  thie 
patient  passed  28  worms  during  the  next  £4  hours.  In  case 
four  calomel,  grains  four,  and  santonin,  grain  one,  were  given 
every  three  hours  until  four  doses  were  given.  No  worm  inside 
of  24  bouTH,  The  next  day  two  doses  of  16  grains  of  thy- 
mol were  given,  and  then  there  were  passed  between  CO  and 
70  worms.  Case  five  fasted  two  days  by  accident,  and  this 
patient  passed  two  worms  before  any  medicine  was  given. 
That  patient  was  given  10  grains  of  ealol  and  4  grains  of  cal- 
omel and  1  grain  of  santonin  every  three  hours  until  four 
doeea  were  given.  This  patient  then  passed  10  or  12  worms. 
On  the  succeeding  day  this  patient  was  given  3  grains  of 
thymol  every  three  hours  until  three  doses  were  taken,  and 
on  the  foUowing  morning  there  was  found  !n  the  stool  27 
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worms.  CAae  biz  w»a  given  Ifi  grftiiu  of  thymol  erery  three 
houn  foT  two  dayi,  and  thU  patient  paasod  k  Imrge  number  of 
worma,  over  250,  and  probably  four  tinwi  ks  many  mor«. 
CaM  Mveu  had  an  incomplete  record.    He  paaied  many  worm*. 

Bs.  E.  D.  BoNDDSAJfT,  Mobile,  Ala. — My  attention  waa  first 
directed  to  the  subject  under  discuasion  by  a  fellow  practi- 
tioner in  Mobile,  J>r.  W.  T.  Henderson,  who  told  me  of  three 
caaeB  which  he  had  Been,  and  which  from  the  peculiar  edema 
•hown  he  believed  to  be  uncinariaaia.  The  feces  from  thoM 
caKS  were  submitted  to  me  for  rafcroscopic  examination,  and 
in  all  of  them  I  found  the  ova  of  undnaria.  Since  then  I 
have  succeeded  in  interesting  a  number  of  my  students  and 
otlier  doctors  in  the  study  of  the  disease,  and  have  had  a 
large  number  of  fecal  specimens  sent  to  me  for  diagnostic  ex- 
amination. In  this  way  I  have  already  diagnoeed  more  than 
fifty  casee  of  uncinariasis  in  Alabama,  chiefly  from  the  coun- 
ties of  Mobile,  Monroe,  Emmmbia,  Covington  and  Crenshaw, 
the  greatest  prevalence  seeming  to  be  ii^  the  Bandy  pine  hill 
country  west  of  the  city  of  Mobile.  In  south  Alabama  there 
can  be  no  question  that  the  disease  is  more  common  on  the 
sandy  land  than  in  the  black  lauds  or  on  dry  formatioDB. 
Uncinariasis  is  surely  a  very  common  complaint  in  our  part 
of  the  world.  It  is  rather  a  signiflcant  fact  that  in  every  in- 
stance in  which  uncinariasis  has  been  suspected  and  fecal 
matter  submitted  for  miscroscopic  examination,  I  have  been 
able  to  demonstrate  the  presence  of  hook-worm  ova. 

Being  a  neurolo^c  specialist  I  have  not  had  very  great  op- 
portunity of  studying  the  symptamatology  and  treatment  of 
this  disease,  but  during  the  past  four  months  I  have  bad  to 
deal  with  uncinarissis  as  a  complication  or  possibly  causative 
factor  in  sundry  cases  of  nervous  disease.  These  patients.  Six 
or  seven  in  nil,  have  shown  the  anemia,  listlessness  and  general 
mental  and  bodily  enfceblement  already  dwelt  an  by  the  au- 
thors of  the  papers  under  consideration,  and  all  of  them 
have  been  treated  with  thymol.  The  usual  dose  has  been  00 
grains,  given  in  six  capsules  within  two  hours'  time,  preceded 
by  calomel  and  followed  by  a.  ssline.  The  results  have  been 
favorable  without  exception,  numbers  of  worms  being  expelled 
and  subsequent  rapid  improvement  shown  in  the  general  con- 
dition of  the  patient. 

Attention  should,  however,  be  called  to  the  possible  dangers 
of  these  large  doses  of  thymol.  One  of  my  former  pupilB 
wrote  me  that  he  gave  an  8-year-old  boy  60  grains  and  came 
near  killing  him,  the  child  passing  into  a  conditon  of  coma 
with  spasmodic  movements  and  seeming  at  the  point  of  death 
for  hours;  he  was  cured  of  uncinariasis,  however. 

Regarding  the  number  of  worms  present,  I  know  of  one  case 
in  which  a  patient  passed  053,  and  another  instance,  reported 
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to  mo  by  Dr.  Parker  of  Crenshaw  County,  in  which  "orar 
1,700  wonoB  were  counted,  knd  there  were  more  beaide." 

I  have  made  careful  examination  of  the  blood  in  four  cases, 
■nd  in  each  one  found  a  great  diminution  in  hemoglobin  per- 
centage, with  comparatively  slight  reduction  in  the  number 
of  red  blood  celU. 

Now  that  Dr.  Stiles  has  overwhelmed  ub  with  evidence  and 
shown  us  how  anybody  can  diagnose  uncinariasis,  we  should 
not  forget  that  Uie  disease  was  recognized  by  Dr.  Allen  J. 
Smith  ten  years  ago,  when  no  one  knew  much  about  it,  ami 
iU  frequency  vras  unBuspected. 

Db.  0.  A.  MoHB,  Mobile,  Ala. — Unless  one  has  had  a.  case  of 
usdnariasis  one  can  not  appreciate  the  great  work  accom- 
plished by  Bmith  and  Stiles.  We  in  Alabama  can  fully  ap- 
preciate it,  because  they  have  been  so  plentiful  there.  For  a 
long  time  we  were  unacquainted  with  the  disease  and  were 
treating  for  this,  that  and  the  other  thing,  and  especially  for 
malarial  anemia.  In  fact,  the  poor  little  devils  have  taken 
iron  enough  to  build  battleships,  and  without  any  effect  on 
the  anemia  whatever.  Only  when  our  attention  was  drawn 
to  the  true  nature  of  the  trouble  did  we  get  any  good  re- 
sults. The  first  case  in  Mobile  was  recognized  by  Dr.  Hender- 
son, and  he  mode  a  diagnosis  from  the  clinical  symptoms  only. 
The  pulsations  in  the  carotids,  the  intense  anemia,  the  low- 
ered amount  of  hemoglobin,  the  systolic  murmur,  etc.,  are  all 
such  striking  symptoms.  How  the  anemia  is  accounted  for  I 
am  at  a  loss  to  say;  I  do  not  know  whether  it  is  due  to  the  loss 
of  blood,  or  whether  it  is  produced  by  the  toxemia,  or  pOBsibly 
the  secretions  of  the  worms  themselves.  It  is  hard  for  me  to 
believe  from  the  amount  of  the  anemia  which  is  so  intense  as 
in  chlorosis  and  the  Iohh  of  hemoglobin,  etc.,  that  it  is  due  to 
anything  so  far  attempted  in  the  way  of  an  explanation.  But 
I  am  sure  that  many  cases  of  so-called  "idiopathio  ananla" 
will  be  found  to  be  due  to  some  parasitic  disease. 

De,  G.  W.  McCabkbt,  Fort  Wayne,  Ind. — My  experience  is 
limited  to  but  three  cases  seen  in  northern  Indiana,  occurring 
over  one  year  ago.  Two  cases  were  in  Syrians,  and  therefore 
imported,  while  the  other  was  an  American. 

I  wish  to  emphasise  the  importance  of  a  routine  examina- 
tion of  the  feces,  not  only  in  hospital  cases,  aa  advocated  by 
Dr.  Stiles,  but  in  private  practice  aa  well.  For  several  years 
I  have  been  in  the  habit  of  making  this  routine  examination 
of  feces  in  practically  all  cases.  A  number  of  writers  think 
that  it  vrould  not  be  necessary  to  do  this;  Ewald,  Einhorn  and 
others  think  it  is  not  necessary.  In  1BS5  I  read  a  paper 
advocating  this  routine  examination  of  the  fecea,  and  I  have 
been  keeping  up  such  examinations  ever  since.  It  is  not  espe- 
cially unpleasant;  less  so  than  sputum  examination.  My 
principal  object  in  getting  up  to-day  is  to  plead  for  this 
II 
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Toutfne  ezunination  of  the  fecea  in  all  eaaea  of  obeeure  chronio 
Dutritioiuil  di*e«aM,  in  which,  unong  mftuy  other  thinga,  im- 
portant paraHitic  ova  ma;  be  found  at  any  time. 

Bb.  CI.ADDE  A.  SiiiTH,  Atlaota,  Qa. — This  diseaae  ia  not 
especially  conSned  to  the  aand  belt;  it  is  alao  found  in  the 
mountain  regions.  Through  observatitma  that  have  been  car- 
ried on  in  Atlanta  and  adjacent  territory,  and  especially  by 
examination  of  students  in  the  Atlanta  College  of  Fhysiciana 
and  Surgeons  and  the  Southern  Dental  College,  I  have  traced 
the  dieease  from  the  Carolina*  to  Texas. 

Almost  every  country  practitioneT  in  the  South  sees  every 
year  any  number  of  cases  of  anemia,  and  many  of  tbem  of  the 
profound  type,  which  are  often  classed  aa  malarial  cachexia, 
and  they  have  been  treating  these  caaes  with  quiuin,  iron, 
arsenic,  etc.,  with  only  alight  temporary  improvement,  and  I 
have  found  many  such  to  be  cases  of  uncinariasis,  and  the 
treatment  with  thymol  has  given  positive  results,  which  were 
aometimea  remarlcable. 

Since  we  have  recognized  in  the  South  that  this  diaeaae  ia 
ao  very  common,  the  point  which  concerns  us  most  at  the  prea- 
ent  time  is  by  what  means  does  it  reach  the  iateatines.  Dur- 
ing my  early  observations  I  was  inclined  to  the  common  be- 
lief that  it  is  taken  into  the  body  in  the  drinking  water,  but 
later  observations  led  me  to  the  conclusion  that  the  larva 
gain  entrance  through  the  skin  of  the  feet,  as  first  pointed  out 
by  Bently,  producing  the  ordinary  "ground-itch,"  which  is 
BO  common  In  the  South  in  the  summer  after  a  period  of  runy 
weather.  In  fact,  I  have  found  that  it  is  possible  to  locate 
cases  of  uncinariasia  that  you  would  not  otherwiae  suspect  by 
simply  getting  the  history  of  the  patient  in  regard  to  attacks 
of  ground-itch,  and  I  have  found  that  every  person  who  has 
had  an  attack  of  ground-itch  within  a  period  of  seven  or 
eight  years  haa  the  uncinaria  in  his  intestines. 

Hy  first  experience  with  thia  diaeaae  was  in  December,  1801, 
when,  on  making  a  postmortem  examination  on  a  case  which 
had  died  at  the  Grady  Hospital  in  Atlanta,  I  found  over  300 
of  the  uncinaria  in  the  amall  intestine,  and  on  looking  up  the 
hiatory  of  the  patient  I  found  that  he  was  from  Florida  and 
had  never  been  out  of  the  South.  As  thia  eaae  waa  evidently 
contracted  in  the  South  I  naturally  concluded  that  it  muat  be 
endemic,  and  through  the  Idndness  of  Dr.  S.  E.  Green  I  ob- 
tained the  stoola  of  twenty  convicts  who  work  in  the  damp 
clay  in  one  of  the  large  brickyards  near  Atlanta,  and  of  these 
twenty  I  found  two  caaes  of  uncinariaaia.  These  cases  were 
reported  by  me  at  the  session  of  the  American  Medical  Asso- 
ciation at  Saratoga  laat  year  in  the  Section  on  Pathology  and 
Physiology.  Since  that  time  I  have  found  the  disease  to  be  so 
common  as  not  to  be  practicable  to  keep  a  record  of  all  caaea. 

The  reaaon  the  full  extent  of  the  disease  was  not  recogniied 
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■ooner  was  because  it  is  a  diaeaae  ol  the  country  and  not  of 
the  eitf,  and  it  abounds  under  unsanitary  conditions. 

In  regard  to  the  syetematic  examination  of  the  stools  of  all 
patients,  as  mentioDcd  hy  Dr.  Stiles,  since  the  first  caae  ap- 
peared at  the  Qrady  Hospital  I  ha*6  made  a  systeniatie  ex.- 
aminatlon  of  the  stools  of  all  patients,  and  during  this  time 
luiTe  found  only  three  casts  in  the  hospital.  The  rules  of  the 
bospit&l  require  that  all  applicants  for  admission  must  re- 
tide  in  the  city,  and  this  accounts  for  the  small  number.  As 
I  have  mentioned  before,  you  can  locate  the  cases  with  a 
fair  degree  of  accuracy  by  securing  a  history  of  the  patient 
with  reference  to  attacks  of  giound-itch  within  seven  or  eight 
years. 

Db.  Jambs  B.  Hebuce,  Chicago — I  wish  to  call  attention 
to  the  fact  that  although  this  is  a  disease  of  the  tropics,  we 
in  the  North  should  keep  our  eyes  open  for  imported  cases. 
This  last  year  Dr.  Capps  of  Chicago  observed  and  reported 
a  case  that  came  from  Panama,  and  who  reached  Chicago  after 
a  prolonged  stay  in  the  hospital  in  New  Orleans.  In  this  case 
it  is  interesting  to  note  the  occurrence  of  13  per  cent,  eosino- 
philia  with  very  marked  anemia,  the  large  number  of  eosiai^ 
philes  calling  attention  to  the  possible  existence  of  an  intes- 
tinal animal   parasite. 

Db.  Wm.  Brttt  Bubkb,  Memphis,  Tenn. — I  would  like  to  re- 
fer to  two  cases  which  did  not  show  uncinaria.  The  first  case 
was  an  engineer  who  bad  been  in  a  logging  camp,  sometimes 
having  occasion  to  drive  teams  through  lakes  of  mud.  I  had 
examined  him  a  number  of  times  for  the  malarial  parasite, 
which  I  found,  and  thought  he  had  a  malarial  cachexia.  The 
man  came  to  me  in  Uemphis  three  months  ago.  He  had 
fainted  and  I  restored  bim  in  my  office.  He  was  then  placed 
in  the  hospital.  He  had  a  very  marked  anemia.  He  did  not 
remain  long  enough  for  me  to  make  a  complete  blood  count. 
The  blood  was  found  to  contain  the  malarial  parasite.  He 
had  no  temperature  at  that  time.  The  stools  did  not  show 
uncinaria  or  other  intestinal  parasite.  This  patient  had 
marked  symptoms  of  sleepiness;  he  slept  every  time  he  sat 
down.  He  was  an  engineer  at  that  time  and  when  it  was 
time  for  him  to  pull  the  cord  attached  to  the  whistle,  on  one 
occasion  he  raised  his  hand  to  pull  the  cord  and  went  to 
sleep,  and  passed  the  station.  He  hod  some  diarrhea  alter- 
nating with  constipation,  and  his  bowels  would  gurgle,  as  he 
expTessed  it.  He  had  some  colic.  The  stools  were  white.  I 
wished  to  get  him  for  further  examination,  but  could  not. 

The  second  case  was  a  soldier  from  the  Philippines  who 
oune  to  nw  with  diarrhea,  and  he  said  that  he  had  had  it  for 
some  time,  posaibly  a  year.  He  had  been  in  the  hospital  for 
riz  months.  Cnning  on  to  the  pathologic  service  six  weeks 
ago  I  made  Bcreral  examinations  of  his  stools,     lliere  were 
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no  mklarlal  paraiiteB  found  in  the  blood.  The  paraBitea  that 
I  found  in  the  stools  were  of  this  cbaracter:  <Blackbo«Td 
denMnwtrmtion. ) 

I  would  ]ik«  to  know  mora  Tegwrding  tlia  chAracter  of  ths 
stools  in  these  cases  of  uncinariuis  uid  of  other  parasitic 
disaasM  of  the  bowels.  I  would  also  like  to  know  tha  con- 
dition of  the  spleen  and  liver,  the  skin  uid  sclent,  and  also 
Bomethiiig  of  the  pathologj  of  the  mucoua  lining  of  the  gut, 
whether  there  is  ulceration  or  much  invoWement. 

Db,  Ch4bus  Wabdbll  Bxnxs,  Wasfaingtoti,  D.  C. — With 
r^ard  to  ground-itch,  I  maf  saf  that  this  is  exceedingly  com- 
mon in  people  affected  with  uncinariasis)  but  so  far  as  I  un- 
derstand at  present  it  is  also  found  in  people  who  have  no 
hook-worm  disease.  I  am  informed  bj  phTsicians  of  Georgia 
and  Florida  that  practically  every  inhabitant  of  these  states, 
except  persons  living  in  cities,  have  had  ground-itch  at  one 
time  or  another.  Undoubtedly  uncinariasis  infection  may 
take  place  through  the  skin,  as  has  been  demonstrated  ex- 
perimentally 1^  Looss  of  Cairo,  Egypt.  As  to  infection  through 
the  drinking  water,  I  think  this  is  possible,  but  the  chances 
are  that  such  method  of  infection  is  not  so  common  as  might 
be  supposed,  for  the  reason  that  the  larvn  of  hook-worms  sink 
in  water.  Infection  through  cotton,  as  was  suggested  is  con- 
nection with  ona  case,  I  consider  practically  excluded  on  ac- 
count of  the  dryness  of  the  cotton. 

Length  of  life  of  parasite:  I  have  two  cases  where  the 
parasites  have  lived  six  years,  and  one  case  six  years  and  seven 
months,  after  the  patients  entered  an  orphan  asylum. 

DisinfecUon:  I  consider  chemical  disinfection  of  premises 
impractical.  Tarda  may,  however,  be  disinfected  with  fire, 
either  by  spraying  burning  oil  or  by  scattering  straw  around 
and  setting  it  on  fire. 

Number  of  parasites  present;  Dr.  Harrison's  case,  which 
passed  over  1,700  worms,  is  interesting,  and  so  far  as  I  know 
now  holds  the  world's  record.  Ashford  sent  me  about  1,400 
worms  from  one  case  in  Porto  Rico. 

Claasification  of  the  parasite :  Br.  Smith  has  spoken  of  the 
rslidity  of  the  American  species.  My  studies  on  the  anatomy 
of  hook-worms  have  been  interrupted,  but  it  is  now  easy  to 
foresee  that  tha  old  genus  JJncinaria  will  have  to  be  subdi- 
vided. Worms  like  Anohylottoma  duodenale  and  A.  eaninum 
form  a  distinct  group  chsracterized  by  the  presence  of  re- 
curred hooks  in  the  mouth;  these  parasites  should  be  classi' 
fied  in  the  genus  Anchylosfoma.  The  worms  without  buccal 
hoi-ks,  but  provided  with  buccal  lips,  belong  at  present  in  the 
gniiis  FfnAflorKt,  but  these  forms  may  be  divided  into  sev- 
eral subgenera,  at  least,  which  may  eventually  be  given  the 
rank  of  genera.  The  typical  subgenus  is  Unoinaria,  with  17. 
vulpia  as  a  type-  Bpecies  with  non- symmetrical  bursa  and  with 
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prominent  buccal  tooth,  like  Vnmnaria  rodiata  of  cattle  «Dd 
n.  trigtmooephala  at  aheep,  tniiy  be  pl&ced  in  Railliet's  (1902) 
Bunoatomum.  llonodontua  (MoUn),  1S61,  should  be  baaed  on 
U.  sAnwircuIarie,  and  a,ppsrent]y  preaeiitf,  according  to  Molin, 
a  eynunetrioal  bursa  with  dorso-median  ray  of  the  usual  type. 
VitoiiMria  omCTtcana  eeema  to  take  a  Torj  isolated  position, 
with  its  buccal  capsule  more  or  leaa  similar  to  that  of  Butioa- 
tonvum,  but  with  a  symmetrical  bursa  in  wliich  the  dorso- 
median  ray  is  of  a  very  aberrant  type.  I  believe  we  are  justi- 
fied in  recognizing  for  this  species  a  distinct  subgenus  (for 
which  I  would  suggest  the  name  Seoator — a  murderer),  which 
nay  eventually  be  raised  to  generic  rank.  Vncinara  luoMi  is 
■till  different  in  certain  characters,  notably  of  the  anterior 
end,  and  will  probably  call  for  the  erection  of  a  new  sub- 
genui.  Agriottomum  and  Ohamoaitommn  (Railliet),  1S02, 
will  probably  stand  as  distinct  genera. 

The  anemia:  I  agree  with  the  view  that  it  is  difficult  to 
explain  the  severe  anemia  and  the  nervous  symptoms  by  the 
mere  extraction  of  blood.  In  all  probability  the  cendcal 
glands  of  the  parasites  produce  a  poison  which  could  be 
readily  absorbed  by  the  wounded  mucosa  of  the  inteetine. 

Diagnosis:  As  to  the  unpleasantness  of  a  fecal  examination, 
I  frankly  admit  that  I  would  much  rather  examine  the  feces 
than  the  sputum  of  a  tuberculous  patient. 

Topography:  I  do  not  recall  ever  having  stated  that  hook- 
worm disease  is  confined  to  sandy  soils.  What  I  claim  is,  that 
it  is  pre-eminently  a  disease  of  sandy  regions. 

Color  of  stools:  The  color  of  hook-worm  stools  is  fre- 
quently a  peculiar  reddish  brown,  a  quite  different  shade  from 
anything  I  recall  in  connection  with  feces  I  have  examined  in 
Washington.  Still,  this  color  is  not  constant  even  in  very 
severe  infections.  Nor  is  the  blotting-paper  test  constant;  in 
fact,  it  should  never  be  relied  on.  to  the  ezclueion  of  the 
microscopic  examination,  for  the  chance  of  error  is  too  great. 
I  suggest  the  test  simply  as  a  convenient  confirmatory  test 
in  severe  cases  for  physicians  in  the  infected  district  who  are 
unable  to  make  the  microscopic  examination.  Blood  in  the 
stools  is  by  no  means  constant.     It  does,  however,  occur. 

Dr.  AixKir  J.  Suith,  Galveston,  Texas — -It  should  be  kept  in 
mind,  in  comparing  the  group  of  cases  which  I  have  presented 
with  the  types  of  cases  which  have  been  mentioned  in  this  dis- 
cussion, that  these  instances  represented  a  mild  form,  presented 
but  few  eymptoms  and  were  found  in  the  course  of  a  routine 
examination  of  a  large  group  of  persons  undertaken  because 
in  some  one  or  more  of  these  persons  it  was  certain  the  para- 
site  existed.  In  the  first  and  second  of  these  cases  the  pres- 
ence of  an  eoeinophilia,  found  when  searching  for  the  ma- 
larial hematoxoOn,  suggested  the  investigation  of  the  stools 
for  the  nncinaria  known  to  be  present  somewhere  in  the  gen- 
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«rft1  group  of  Btndoiti;  and  naturallf  the  encMH  of  the  search 
in  these  two  earl;  cases  led  to  the  thought  of  the  value  of  the 
symptom  as  at  least  of  suggeative  force.  In  thoee  cases  of 
which  I  have  records  of  the  differential  leucocyte  count  the 
proportion  of  easinophiles  ranges  from  S  to  23  per  cent. 

There  can  be  little  if  any  doubt  of  the  fact  that  one  mode  of 
acquirement  involves  the  penetration  by  the  embryonic  worms 
in  dirty  water  or  in  the  mud  adhering  to  dirty  objects  through 
the  eklD  and  tissues  to  their  ultimate  place  of  abode  in  the  ali- 
mentary canal;  while  it  is  quite  probable,  too,  that  in  many 
cases  the  entrance  to  the  iutestine  is  direct  from  drinking  un- 
clean water  or  eating  dirty  vegetables  moist  with  damp 
earth.  I  do  not  feel  that  Dr.  Stiles'  view  of  the  improbability 
of  their  transference  by  cistern  water  has  included  CMiditions 
which  commonly  prevail  in  the  frequent  over-ground  cisterns 
found  in  many  southern  localities.  There  is  easy  chance  tor 
entrance  of  the  ova  to  such  cisterns  by  their  being  blown  with 
sand  and  duat  to  the  house-tops,  whence  they  may  be  washed 
by  succeeding  rains  into  the  cistern.  Sinking  to  the  bottom 
of  such  receptacle  they  usually  find  what  seenis  to  me  to  be 
a  not  unsuitable  surrounding  for  their  incubation,  providing 
they  have  retained  their  vitality,  in  the  layer  of  sand  or  mud, 
mixed  as  it  often  is  with  charcoal  commonly  introduced  into 
cisterns  with  a  view  of  purification  of  the  water;  and  as  the 
faucets  of  these  cisterns  are  placed  close  to  the  bottom  it 
seems  possible  that  the  embryonic  worms  may  be  drained  with 
the  water  used  for  drinicing  purposes  or  otherwise. 

I  also  wish  to  lay  some  stress  on  the  relationship  which  I  be- 
lieve may  exist  between  this  parasite  and  malaria.  In  six  of 
the  eight  cases  which  I  have  mentioned  there  is  a  history  of 
malarial  complication,  temporarily  influenced  by  quinin,  bnt 
invariably  recurring  after  longer  or  shorter  intervals.  In 
several  of  these  cases  the  demonstration  of  the  malarial  or- 
ganism was  unquestionable,  but  invariably  was  made  only 
after  repeated  search  and  with  more  or  less  difBculty.  While 
these  malarial  outbreaks  were  temporarily  restrained  liy  the 
administration  of  quinin,  during  the  period  of  prevalence  of 
the  hook-worm  in  the  intestine  the  malarial  recurrences  per- 
sisted indefinitely,  the  use  of  the  quinin  producing  no  per- 
manent effect.  All  this  ceased  after  the  parasites  were  re- 
moved from  the  intestine,  subsequent  administration  of  quinin 
being  promptly  and  permanently  followed  by  the  disappear- 
ance of  the  malarial  symptoms.  It  might  be  suggested  that 
in  an  indirect  way  the  intestinal  parasites  have  an  influence 
in  bringing  about  a  persistence  of  the  malarial  infection— 
probably  by  lowering  the  natural  powers  of  the  system  of  the 
host  in  reaction  and  antagonism  to  some  small  residuum  of  the 
malarial  infection  after  partial  destruction  by  quinin,  so  that 
subsequently  that  residuum  more  surely  may  increase  to  a 
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d%r«e  capable  of  producing  tli«  recurrenea  noted  in  such  cues. 
With  tha  removal  of  the  worms  there  would  aeem  to  return 
the  natural  resistive  influence  of  tbe  bod;,  and  this  joined 
witb  the  potenej'  of  tbe  quinin  leads  to  complete  and  per- 
manent destruction  of  the  malarial  infection.  Doubtlese  there 
are  other  explanations  possible  for  what  in  mj  experience  is  a 
very  real  relation  of  the  character  mentioned;  but  the  idea 
suggested  does  not  seem  improbable.  In  such  cases  of  an  ap- 
parently malarial  infection,  with  few  organisms  ordinarily 
recognizable,  and  these  often  missed,  and  with  an  irregularly 
recurrent  type  persisting  after  the  use  of  quinin  (although  the 
latter  may  have  been  temporarily  beneficial),  J  would  urge 
that  investigation  be  made  for  a  possible  complication  by 
uncinariasis.  If  the  latter  be  recognized  I  am  confident  that 
the  experience  I  have  mentioned  may  he  repeated,  and  that 
\SS  first  removing  the  intestinal  parasites  it  will  be  found 
that  a  difficult  and  persistent  malaria  will  become  readily 
amenable  to  the  ordinary  adminiHtration  of  quinin.  It  adds 
but  little  difficulty  to  the  labor  of  diagnosis.  The  hook-worm 
egg  is  one  of  the  most  easily  detected  of  microBCopio  objects 
in  the  fecal  material ;  there  is  no  complicated  technic  required 
in  the  nomination  of  the  material,  and  probably  five  minutes' 
attention  as  an  average  will  sufBce  for  the  added  work. 

The  relation  between  hook-worm  diseases  in  man  and  in  the 
dog  is  an  item  in  which  I  am  satisfied  that  I  have  publicly 
expressed  mistaken  ideas.  In  the  discuBsion  of  this  mattor 
in  1901  before  the  Texas  State  Medical  Association,  I  com- 
mented on  the  similarity  of  our  human  uncinaria  and  the  dog 
hook-worm,  and  I  expressed  some  question  as  to  a  possibility 
of  identity  as  well  as  a  possibility  of  the  dog  being  an  agent 
in  scattering  the  parasites  where  man  might  acquire  them. 
From  the  work  of  others  as  well  as  from  the  clear  difi'erences  I 
have  since  learned  to  recognize  between  these  parasites  I  fully 
realize  the  mistake  into  which  my  ignorance  then  led  me. 

1  am  satisfied,  too,  of  another  mistaken  suggestion  I  made 
at  the  same  time,  namely,  of  the  possibili^  of  incubation  of 
the  eggs  in  the  intestine  of  an  original  host,  and  thus  a  chance 
of  permitting  a  slight  infection  to  increase  to  a  serious  degree 
and  to  make  itself  permanent.  While  I  am  unable  as  yet  to 
entirely  set  this  idea  aside  as  an  occasional  possibility,  there 
is  no  doubt  in  my  mind  that  it  is  essentially  always  untrue. 
That  it  is  not  impossible  I  would  infer  from  the  fact 
that  occasionally  the  ova  in  very  fresh  feces  are  found  to 
contain  well-formed  embryonic  worms;  and  that  rarely  even 
in  the  ova  within  a  gravid  female  worm  an  embryo  may  be 
found.  Of  course,  too,  the  segmentation  seen  in  the  ova  or- 
dinarily is  evidence  of  some  procedure  of  incubation;  and 
should  the  egg  happen  to  be  retained  unduly  in  eome  groove 
or  in  a  masa  of  mucus  adherent  to  the  mucous  membrane  of 


Uia  inteatiiie,  it  might  on  rare  oceasioiu  develop  into  tht 
freed  embryonic  worm.  It  ii  impouible  for  m«  to  indicat* 
whj'  this  doe*  not  ordiiurilj'  take  place,  I  have  noted  in  tlie 
incubation  of  ova  in  the  fecal  material  that  the  proccea  ha* 
proceeded  more  quickly  and  certainly  at  the  ordinary  romn 
temperature  than  in  the  incubator  at  body  temperature;  and 
although  there  are  probably  other  facton  than  mere  tem- 
perature at  work  in  thia  connection,  it  may  be  one  element 
In  restraining  incubation  in  the  intestine. 

Db.  THOlua  A.  Ci^TTOB,  Washington,  D.  C. — ^RegRrding 
the  elevation  of  temperature  in  theae  cases.  It  baa  been 
claimed  that  fever  is  unusual.  I  think,  however,  that  this 
depends  cm  the  d^jee  of  anemia.  In  Intense  anemia,  no  mat- 
ter from  what  cause,  moderate  fever  of  an  irregular  type  is 
frequently  seen. 

Several  of  the  gentlemen  have  spoken  of  symptoms  by 
which  they  could  diaguoae  usciuariaBis — euch  aa  paleneaa  of 
the  skin,  hemic  murmurs,  pulsation  of  the  vessels  of  the  neck, 
etc.,  which  mean  nothing  but  anemia,  and  hence  are  only  sug- 
gestive. Without  examination  of  the  stools  I  do  not  believe 
a  poeitive  diagnOHii  can  be  made.  It  is  an  easy  matter  to- 
day to  have  euch  esaminatione  made. 

Regarding  the  doee  of  thymol  to  be  adminiatered,  it  is  from 
30  to  60  grains  (2  to  4  grams}.  Sand  with,  who  has  had  a 
very  large  experience  in  the  use  of  this  drug,  gives  30  grains 
at  8  o'clock,  30  at  10  and  after  two  hours  a  purgative.  In 
weak  individuals  he  gives  an  ounce  of  brandy  for  every  30 
grains  of  thymol. 

It  has  been  said  that  the  American  hook-worm  is  more 
readily  gotten  rid  of  than  the  old-world  variety,  because  of  the 
absence  of  booklets  in  the  former.  In  a  ease  which  I  have  re- 
ported two  months'  treatment  with  thymol  failed  to  entirely 
free  the  sufferer  from  the  parasites,  though  they  were  of  the 
American  variety. 

The  weekly  treatment  with  thymol  should  be  continued  un- 
til the  eggs  disappear  from  the  evacuatione. 


BACnT.ABY  DYSENTERY  (SHIGA). 


CHAS.  F.  MASON,  M.D, 


n>KT   SAK   SOtJBTOS,   TEXAS. 


GKNBBAL  BB1UBE8. 

Dysentery  has  been,  from  the  earlieet  times,  a  disease 
of  great  importance,  and  especially  lias  this  been  the 
case  in  the  tropics  and  in  the  camps  of  great  armies  in 
the  field.  M;  ovn  impression,  gained  from  something 
over  two  years'  service  in  the  tropics,  is  that  intestinal 
disorders  far  outnumber  all  other  diseases,  and  that  of 
these,  dysentery  is  of  overshadowing  importance,  both 
on  account  of  its  high  rate  of  mortality,  and  because  of 
the  invaliding  which  results  from  it. 

In  the  medical  history  of  the  War  of  the  Bebellion 
something  over  259,000  cases  of  acute  dysentery  and 
S8,000  cases  of  the  chronic  type  are  reported  to  have 
occurred  in  the  Federal  Army  alone;  and,  again,  dunog 
the  Spanish-American  War  the  same  disease  played 
havoc  among  our  troops  in  Cuba,  Porto  Hico  and  the 
Philippines ;  in  the  Sonth  African  campaign  it  was  also 
widely  prevalent. 

In  the  tropics  it  is  endemic  at  all  times,  and  its  im- 
portance may  be  gathered  from  t^e  observations  of 
Strong  that  of  1,830  cases  in  soldiers  admitted  to  one 
hospital  in  Manila  in  sixteen  months,  only  one-third  were 
retomed  from  there  to  military  duty,  and  that  the  deaths 
from  dysentery  in  the  Army  in  the  Philippines  were 
nearly  four  times  as  great  as  from  any  otiier  single  dis- 


For  many  yean  an  efademic  fonn  of  bacillary  Ajteai- 
tery  has  prerailed  in  Japan  in  the  late  emnmer  and  fall ; 
in  1899,  there  were  some  130,000  casee,  with  more  than 
36,000  deaths. 

The  disease  occius  all  over  the  world,  increasing  in 
frequency  and  importance  the  nearer  we  approach  the 
tropics.  In  the  temperate  zone  it  occnrs  aporadically, 
at  times  assiuniiig  an  epidemic  form,  which,  even  in 
cold  climates,  may  be  widespread  and  fatal ;  and  iliiB  ia 
especially  apt  to  be  the  case  in  inatitntione  anch  aa  in- 
sane asjloms,  or  other  places  where  there  ia  overcrowd- 
ing and  bad  hygienic  conditions.  Dysentery  is  especially 
a  disease  of  the  late  sommer  and  autumn,  and  in  the 
tropics  is  most  prevalent  toward  the  end  of  the  rainy 
season,  though  it  occurs  at  all  seasons.  Age  and  aez  have 
apparently  no  otiier  influence  than  that  resulting  from 
the  greater  exposure  incidoit  to  the'  life  of  the  male 
adult. 

ETIOLOQT. 

The  dysenteries  have  been  variously  classified  on 
epidemiologic,  clinical  and  pathologic-anatomic  grounds, 
and  the  varieties  described  by  different  authorities  have 
been  as  numerous  as  their  points  of  view. 

On  the  one  hand,  some  writers  believe  in  the  essential 
unity  of  all  the  dys^iteries,  while  on  the  other  it  has 
be^i  held  that  many  forms  of  bacteria  and  several  varie- 
ties of  amebie  were  each  responsible  for  a  particular 
form  of  the  disease.  Since  the  discovery  by  Loech,  in 
1876,  of  amebe  in  the  stools  of  dysenteric  patients,  these 
organisms  have  been  regarded  as  the  cause  of  tropical 
dysentery  by  many  authorities.  Between  that  date  and 
1897  nearly  all  the  varieties  of  intestinal  flora  have  bean 
accused  of  being  the  causative  agents  of  dysentery ;  but 
it  was  not  until  the  latter  year  that  Shiga,  studying  an 
epidemic  of  acute  dysentery  in  Japan,  was  able  to  dem- 
onstrate the  constant  presence,  in  the  intestinal  dis- 
charges and  in  the  inflamed  mucous  membranes,  of 
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bacilli  which  were  not  fonnd  in  the  intestinal  tract  of 
healthy  sobjects  or  in  those  suffering  from  other  diseases, 
and  tuing  the  agglutination  test  of  Widal,  annoimced 
the  Tear  before  for  ^hoid  f erer,  proved  that  the  blood 
senun  from  his  dTsenteric  cases  gave  the  specific  aggluti- 
nation with  the  newly-isolated  bacillus. 

Flexner,  in  1900,  found  the  same  bacillus  in  dysenteric 
stools  in  Manila,  but  was  not  satisfied  that  it  was  a  spe- 
cific organism.  Later  in  the  same  year  Strong  and  Mus- 
grava  confirmed  his  findings,  and  ezpreesed  tiieir  belief 
in  the  specific  character  of  the  organism.  Since  then 
the  same  bacillus  has  been  isolated  from  dysenteric  stools 
by  Krause  in  Qermany,  Flexner  and  Duval  and  Yedder 
in  the  United  States,  Deycke  in  Tm-key,  Froech  v,  Dri- 
galski  and  Conradi  in  Fmssia  in  the  dysentery  sappoeed 
to  have  been  brought  from  China  during  the  recent  war, 
and  by  Fottlerton  among  the  English  troops  from  South 
Africa.  Still  more  recently  Duval  and  Bassett  have 
isolated  the  same  bacillus  from  the  stools  in  the  summer 
diarrhea  of  infants. 

It  thus  seems  to  be  established  that  there  are,  etio- 
logically,  at  least,  two  distinct  types  of  dysentery,  one 
ordinarily  acnte  and  due  to  the  BacUlus  dysenteria  of 
Shiga,  and  the  other  usually  chronic  without  the  Shiga 
bacillus  in  the  stools,  and  due  to  the  ameba  dysenteris. 
To  the  bacillary  types  belong  the  epidemic  dysenteries, 
and  the  sporadic  dysenteries  of  temperate  climates,  as 
well  as  the  snnuner  diarrheas  of  infancy. 

Bacillary  dysenteiy,  then,  is  an  acute  infectious  dis- 
ease due  to  the  BacUlvs  dysenteria.  It  is  characterized 
clinically  by  frequent  loose  passages  containing  blood 
and  mucus,  by  pain  in  the  abdomen,  tenesmus,  and 
more  or  less  fever. 

Anatomically,  there  is  catarrhal  inflammation,  fibrin- 
ous exudation,  coagulation  necrosis,  and  finally,  ulcera- 
tion. The  inflammation  affects  chiefly  the  large  intes- 
tine, but  sometimes  the  lower  end  of  the  ileum  is  in- 
volved as  well. 
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THB  BACILLUS  DTBBNTBRLS. 

These  bacilli  are  Bmall  rode  vith  rounded  ends,  re- 
■embling  the  ^hoid  and  colon  organisme.  They  are 
Blightlj  motile,  flagellated,  stain  vith  ordinary  dyee, 
decolorize  with  Qram,  and  do  not  liquefy  gelatin.  Their 
Tesisting  power  is  slight,  being  readily  killed  by  weak 
antiseptic  Bolntiona,  and  by  an  ezpoenre  of  half  an  hour 
to  sunlight. 

The  bacillus  is  not  readily  found  in  the  eraciiations 
for  tiie  first  few  days  nor  in  the  subacute  and  chronic 
stages,  but  by  the  end  of  the  first  week  it  is  found 
abundantly  in  the  blood  and  mncus  discharges.  Toward 
the  end  of  the  attack  it  disappears  to  reappear  in  re- 
lapses. 

In  the  intestines  it  is  found  in  the  fresh  exudate  and 
in  the  deeper  layers  of  the  ulcers.  It  is  also  found  in 
the  mesenteric  glands,  but  never  elsewhere. 

The  blood  of  dysenteric  patients  agglutinates  the 
Badlttts  dysenteria  in  dilutions  of  1  to  20  to  1  to  130, 
depending  on  the  severity  of  the  case  and  the  stage  of 
the  disease.  According  to  Shiga,  this  alone  is  not  suf- 
ficient evidence,  and  to  be  positive  the  agglntination 
should  progressively  increase  in  intensity.  Agglutina- 
tion appears,  according  to  Strong,  as  early  as  the  third 
day,  and  is  usually  marked  by  the  fifth  or  sixth  day; 
but,  according  to  Shiga,  it  is  not  positive  until  the 
second  or  third  week,  and  is  not  therefore,  of  great 
importance  in  diagnosis.  It  has  been  found  as  late  as 
eight  months  after  recovery. 

The  value  of  the  bacillary  diagnosis  is  lessened  by  the 
fact  that  the  bacilli  can  not  often  be  foxmd  in  the  early 
stages  or  in  the  mild  cases,  but  when  the  morbid  pro- 
cess is  low  down  in  the  colon  or  in  the  rectum,  they  can 
generally  be  found  without  difficulty.  Agar  plates  are 
made  in  the  usual  manner,  and  after  twenty-four  hours' 
incubation  the  colonies  are  examined,  and  those  which 
are  least  developed  and  most  transparent  are  tested  as 
folloira: 
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1.  Agglutinating  capability  with  im 

2.  Cultivation  upon  glucose-agar. 

3.  CultiT&tioD  in  milk. 

If  the  agglutination  reaction  i*  poHitive,  no  gu  !■  produced, 
and  milk  la  not  coagulated,  the  mieroorganlBm  la  B.  dycm- 

Shiga  gives  the  following  proofs  that  his  bacillos  is 
the  specific  cause  of  dyaentery: 

1  It  is  present  in  all  cases. 

2.  It  is  oever  found  In  other  dioease*  or  In  healthy  persons. 

S.  Its  presence  In  the  stools  corresponds  In  degree  with  the 
Intensi^  of  the  morbid  process. 

4.  It  is  found  In  the  lesions  in  the  Intestinal  wall. 

5.  It,  or  its  toxins,  cause  intestinal  hemorrhage. 

6.  It  Is  agglutinated  onlj  bj  the  blood  of  dysenteric  patients. 

7.  The  Bgglntinating  power  of  the  blood  increases  in  in- 
tensity with  coDvaleecence. 

S.  Pfeiffer's  reaction  is  marked. 

9.  Immune  serum  ia  of  therapeutic  and  prophylaetio  Tshia. 

10.  The  infection  of  man:  this  occurred  in  one  case  where 
a  pure  culture  was  intentionally  given  to  a  condemned  crim- 
inal, and  in  another  where  a  culture  was  acddentally  drawn 
into  the  mouth,  ^ere  have  also  been  at  least  two  other  eases 
of  accidental  laboratory  infection. 

FATHOLOOIO  ANATOUT. 

The  lesions  are  those  of  a  catarrhal,  diphtheritic  and 
sometimes  hemorrhagic  inflammation  of  a  part  or  the 
Thole  of  the  large  intestine,  and  occasionally  of  the 
lower  portion  of  the  small  intestine. 

The  infiammation  is  most  marked  opposite  the  flez- 
nres  of  the  colon  because  of  the  tendency  of  fecal  masses 
to  lodge  there  and  set  up  infiammation  through  irrita- 
tion. The  changes  begin  in  the  mucosa  and  extend  to 
the  deeper  parts,  in  contradistLnction  to  those  of  the 
amebic  type,  where  they  are  most  marked  in  the  snh- 
mucosa.  There  is  ezteosiTe  coagulation  necrosis;  bat, 
according  to  Strong,  few  or  no  real  ulcers.  Shiga,  in 
Japan,  reports  the  colon  as  riddled  with  small,  sl^ow, 
clean-cut  ulc^^  The  anatomic  picture,  howerer,  ia 
Tciy  different  from  that  of  amebic  dysentery,  with  its 
large,  ragged  nlcera  and  undermined  edges,  not  infre- 
quently  resnlting  in  perforation.     The  Bubmucosa  is 
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much  thickened  and  infiltrated,  the  peritoneal  coat  is 
Bometimes  inflamed,  and  occasionally  there  are  adheaiona 
and  hemorrhagic  spots.  Perforation  seldom  or  never 
occois.  In  the  superficial  layers  of  the  inflamed  region 
all  sorts  of  bacilli  and  cocci  are  found;  but  in  the 
deeper  layers  and  in  the  adjacmt  inflamed  and  swollen 
mesocoHc  glands  the  Bacillus  dysenteria  is  found  in  pure 
cultures. 

When  the  small  inteetine  is  involved  the  changes  are 
the  same  as  in  the  colon,  except  there  is  not  ao  much 
thickening  of  the  submucoea. 

The  liver  and  spleen  are  not  involved,  while  in  the 
amebic  type  liver  abscess  is  common. 

HODB  OF  OOHVBTAHOB. 

The  disease  does  not  appear  to  be  directly  contagioua. 
The  bacillus  must  be  taken  into  the  mouth,  and  this  is 
accomplished  ordinarily  throu^  the  medium  of  infected 
drinking  water.  It  may  occur  through  infected  milk 
or  uncooked  foods,  and  it  is  possible  that  it  occurs  from 
contamination  by  the  dust  from  infected  soil,  and  may 
be  carried  by  flies  in  the  same  manner  as  in  typhoid 
fever. 

Intestinal  disorders,  indigestion,  improper  food, 
exposure  to  cold  and  wet,  starvation,  overcrowding,  and, 
indeed,  all  bad  hygienic  conditions  are  strong  predispos- 
ing causes. 

CLINICAL   HISTOEY. 

General  Description. — ^The  incubation  period  is  very 
short,  usually  not  more  than  two  or  three  days,  while 
in  one  case  where  a  pure  culture  was  intentionally  swal- 
lowed, dysentery  resulted  within  twenty-four  hours.  In 
another  instance  where  a  small  quantity  of  a  liquid  cul- 
ture was  accidentally  drawn  into  the  mouth,  the  same 
result  followed  in  less  than  forty-eight  hours.  In  BtUl 
another  case  where  infection  was  supposed  to  have  oc- 
curred through  the  rectum  from  the  use  of  an  infected 
chamber,  the  incubation  period  was  twenty-four  hours. 

Ordinarily,  the  disease  comes  on  suddenly.     Often 


the  patient  goes  to  bed  well  and  wakes  np  in  the  night 
vith  pain  in  the  abdomen,  followed  by  diarrhea,  the 
movementa  becoming  more  and  more  frequent,  until 
they  conBist  almost  or  entirely  of  blood  and  mucus.  The 
number  of  movements  varies  from  a  dozen  to  fifty  or 
more,  and  may  be  over  a  hundred  in  the  twenty-fonr 
honrs.  There  is  more  or  less  fever,  intense  thirst,  much 
restleesnees,  coated  tongue,  Btraining  at  stool,  and  finally 
the  moyemente  become  almoBt  constant  and  involuntary. 
The  swollen  and  infiltrated  intestine  can  often  be  felt 
through  the  abdominal  wall,  and  is  very  tender  on 
pressure. 

The  disease  is  ordinarily  of  short  duration,  not  more 
than  ten  days  or  two  weeks.  Before  the  end  of  the  sec- 
ond week  many  cases  will  have  terminated  in  death  or 
convalescence,  or  the  disease  may  gradually  assume  a 
chronic  type. 

Special  Features. — The  mode  of  onset  is  almost  always 
sudden.  The  facial  aspect  in  the  early  stages  is  anxious 
and  expressive  of  sufFering;  toward  the  end  it  becomes 
apathetic  Fever  is  generally  present,  of  irregular  type 
and  variable  in  amount,  often  reaching  103  F.  to  104 
F. ;  toward  the  end  there  may  be  a  sudden  fall  to  sub- 
normal, a  very  unfavorable  sign,  or  there  may  be  a 
sudden  rise.  Eigors  are  rare.  The  akin  at  first  is  hot 
and  dry,  but  toward  the  end  it  may  be  cold  and  clammy. 

The  pulse  is  rapid  and  often  small  and  weak ;  death 
usually  results  from  cardiac  exhaustion. 

The  tongue  ia  coated  white,  and  at  first  is  moist,  but 
later  beoomea  dry  and  glazed.  Vomiting  is  unusual, 
though  it  does  occur.  Thirst  is  usually  marked  and  per- 
flistent.  The  stools,  at  first  diarrheal,  soon  consist  of 
mucus  and  blood  only ;  in  the  chronic  stages  there  is  an 
admixture  of  pus.    Hemorrhage  is  rare,  but  does  occur. 

Abdominal  pain  is  commonly  marked,  and  there  is 
tenderness  over  the  seat  of  the  lesions  in  the  colon.  The 
spleen  and  liver  are  not  ordinarily  enlarged  or  tender. 

The  blood  changes  are  not  veiy  important.    The  white 
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corpnadee,  especiallj  the  polymorphonucleftra,  are 
Tisually  moderately  increased,  though  they  may  be  dimin- 
ished, especially  in  the  fatal  cases.  The  red  corpusclee, 
at  first  increased  through  the  loss  of  fluids  by  the 
bowels,  are  later  diminished  on  account  of  the  loss  of 
blood  in  the  stools. 

Pulmonary  complicatione  may  occur,  especially  bron- 
cho-pneumonia. The  nerrous  system  is  not  markedly 
affected  unless  the  lesions  are  high  up  in  the  colon  or 
in  the  small  intestine;  delirium  may  occur  toward  the 
end  of  fatal  cases. 

The  urine  is  often  diminished  in  amount  and  reten- 
tion occurs.  Sometimes  there  is  a  small  amount  of  albu- 
men, and  occasionally  there  is  an  acute  nephritis.  Paro- 
titis is  an  infrequent  complication. 

Shiga  states  that  the  general  symptoms  are  due  to  the 
absorption  of  the  products  of  the  solution  of  the  bacilli 
themselves,  and  not  to  toxins  produced  by  them;  that 
these  symptoms  are  not  so  marked  as  in  typhoid  ferer 
is  due  to  the  location  of  the  lesions  in  the  less  readily 
absorbing  large  intestine.  Sometimes  the  lesions  are 
higher  up  in  the  small  intestine,  and  then  the  disease 
is  much  more*  grave  and  the  toxemia  marked.  Symp- 
toms such  as  high  fever,  headache,  pains  all  over  the 
body,  sleeplessness,  stupor,  delirium,  ecchymoses,  etc., 
appear,  and  when  the  rectum  is  much  involved,  tenesmus 
is  marked.  The  disease  has  a  constant  tendency  to 
ascend,  and  the  higher  up  the  lesions  the  more  marked 
the  toxemia,  the  larger  the  stools  and  the  greater  the 
gravity  of  the  case. 

ASSOCIATION  WITH  OTHEB  DISEASES. 

The  older  writers,  particularly  Manson,  seemed  to 
think  that  the  disease  is  often  associated  with  malaria; 
but  this  view  is  opposed  by  Strong  as  a  result  of  his 
experience  in  the  Philippines. 

There  have  been,  however,  a  number  of  cases  of  double 
infection  with  the  ameba  and  with  the  Shiga  bacillus. 

There  are  two  types,  or  rather  stages,  of  the  disease; 
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the  acute  form  or  ordinary  epidemic  dysentery  of  the 
tropics  and  temperate  zonee,  and  the  eabacntc  or  chronic 
stages  following  the  acnte. 

Local  rectal  troubles  causing  blood  and  mucua  die- 
charges,  such  as  hemorrhoids,  pol3rpu8,  malignant  dis- 
ease, etc.,  are  to  be  excluded  by  direct  examination.  The 
most  important  differentiation  is  that  from  amebic  dys- 
entery, and  this  is  often  not  poeslble  from  a  consideration 
of  the  general  symptoms  ^one.  The  most  important 
points  are  the  sudden  and  severe  onset,  the  rapid  course, 
high  mortal!^,  and  epidemic  occurrence  of  the  Shiga 
dysentery,  as  contrasted  with  the  more  gradual  and 
milder  onset  and  course  of  the  amebic  disease  and  the 
endemic  prevalence  of  the  latter.  The  amebic  type  is, 
however,  sometimes  acute  in  its  onset.  liver  abscess 
seldom  or  never  occurs  in  the  badUary  disease,  while 
it  is  common  in  the  amebic  form.  In  amebic  dysentery, 
except  when  complicated  with  liver  abscess,  toxic  symp- 
toms, such  as  fever,  malaise,  headache,  anorexia  and 
nervous  symptoms,  seldom  occur. 

The  specific  tests  are  the  only  reliable  ones ;  the  isola- 
tion of  the  bacilli  from  the  stools  and  the  agglutina- 
tion tests  for  the  Shiga  organiem,  and  the  finding  of 
the  ameba  in  the  stools  in  the  amebic  type.  The  bacilli 
are  found  in  the  stools  in  all  severe  cases  of  Shiga's 
dysentery  as  early  as  the  end  of  the  first  week  in  the 
acute  stages,  and  sometimes  in  pure  cultures.  They 
may  not  be  found  in  the  later  stages,  and  they  are  never 
present  in  the  intestinal  tract  of  healthy  persons.' 


This  depends  on  the  severity  of  the  epidemic  and 
extent  of  the  lesions.  If  the  rectum  and  sigmoid  flexure 
only  are  involved,  the  prognosis  is  favorable,  while  if 
the  whole  large  intestine,  and  especially  a  portion  of  the 
small  intestine  is  involved,  it  is  very  unfavorable. 
Nervous  and  other  toxemic  symptoms  indicate  such  in- 
volvement, and  are  hence  unfavorable  signs.     Failure 
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of  the  agglntmatioii  reactioD  to  iucreaoe  in  mtensit?  is 
also  a  bad  omen. 

The  disease  is  alvaya  a  grave  one,  the  mortality  rang* 
ing  in  the  Japanese  epidemics  from  30  to  40  per  cent. 
Becovery  is  rare  in  the  more  severe  cases,  and  death 
usnally  occurs  in  the  first  ten  days.  Those  who  do  re- 
cover are  left  very  much  weakened  and  emaciated,  but 
usually  without  the  digestive  disturbances  which  so 
often  follow  amebic  dysentery. 

raOPHTlAIIB. 
In  the  treatment  the  same  precautions  to  prevent 
extension  of  the  disease  are  required,  as  in  typhoid 
fever ;  the  most  important  of  these  consists  in  thorough 
disinfection  of  the  discharges  from  the  bowels  and  every- 
thing liable  to  have  been  contaminated  by  them,  includ- 
ing the  hands  of  attendants  and  instruments  and  ap- 
pliances nsed  about  the  patient.  Personal  prophylaxis 
includes  also  the  use  of  water  that  has  been  sterilized 
and  the  avoidance  of  uncooked  fruit  and  vegetables.  The 
disease  is  a  preventable  one,  and  with  militaiy  com- 
mands it  should  be  prevented  whenever  it  is  possible  to 
control  the  water  and  food  supply  of  the  men. 

TBEATHENT. 

In  the  acute  form  the  first  essential  is  absolute  rest 
in  bed,  with  sufBcient  covering  to  protect  from  cold  and 
draughts.  Diet  is  also  of  the  utmost  importance,  and 
should  be  exclusively  liquid,  and  of  such  a  nature  as  to 
be  completely  digested  in  the  stomach.  Milk  is  the 
best  food,  and  may  be  given  plain,  peptonized  or  diluted 
with  carbonated  water  or  lime  watCT;  in  the  form, of 
koumyss  it  is  also  well  borne.  All  drinks  should  be 
tepid  or  warm,  and  given  in  small  quantities  at  a  time, 
and  at  frequent  intervals.  When  uulk  is  seriously  ob- 
jected to  or  can  not  be  borne,  strong  broths  of  beef, 
mutton  or  chicken  may  be  used;  albumin  water  is  of 
value  in  very  severe  cases.  Stimulants  may  be  given 
if  needed,  and  the  best  is  good  brandy  in  the  form  of 
milk  punch,  or  an  occasional  egg-nog. 
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The  enccese  -which  has  been  attained  in  Japan  with 
the  specific  semm  treatment  instituted  by  Shiga  gives 
that  method  the  first  rank  in  the  consideration  of  thera- 
peutic agents.  Having  had  no  experience  with  the 
method  myself,  I  quote  from  Shiga's  own  article  in  the 
Twentieth  Century  Practice: 


niMUinzATiON  OP  HOBSEB  AOAirrsT  DTssNTeBT. 
An  agar  culture  of  the  B.  dytaiterUe  which  has  been  main- 
tained at  tbe  incubator  temperature  for  twentj-four  hours  ia 
eniuleifled  in  normal  saline  solution  ftnd  heated  at  60  C.  for 
one- half  an  hour.  This  mixture  is  then  inoculated  sub- 
cutaneoualj  into  horscH  in  the  usual  manner,  b^inning  with 
small  doses  which  are  graduallf  increased  in  amount.  The 
immunization  can  be  more  easily  produced  if  immune  serum  is 
added  to  the  emulsion  of  the  dysenteric  bacilli,  because  ab- 
scesBes  which  reduce  the  vitality  of  the  animal  are  often  pro- 
duced at  the  Bite  of  the  inoculation  when  bacilli  alone  are 
employed. 


Dysenteric  serum,  like  typhoid  serum,  is  bactericidal,  but  Iti 
practice  the  former  gives  much  l)etteT  results  than  the  latter. 
Accrding  to  my  opinion,  this  is  due  to  tbe  localization  of  the 
lestans  and  tbe  toxic  Hymptoms.  In  dysentery,  the  lesions  are 
usually  localized  in  the  rectum  and  lower  portion  of  the  large 
Intestine,  whose  physiologic  function  is  principally  mechanical, 
and  where  absorption  of  the  food  does  not  take  place  as  in  the 
small  intestine.  The  toxic  symptoms  are  intimately  connect- 
ed with  this  localization,  against  which  bactericidal  serum  is 
valueless.  Sucb  symptoms  in  dysentery  are  happily  less  promi- 
nent than  in  typhoid  fever.  This  is  the  chief  reason  for  the 
favorable  influence  of  dysenteric  serum.  This  conception  also 
accounts  for  the  very  unprofitable  prognosis   in  enterodya- 

Buixa  loa  AsioKisTaLTioN. 
In  accordance  with  my  researches  I  have  formulated  the  fol- 
lowing rules  for  the  administration  of  dysenteric  serum  for 
use  in  the  Institute  for  Infectious  Diseases  in  Tokyo: 

1.  In  mild  cases  the  serum  is  inoculated  onc«  in  a  dose  of 
6  to  10  C.C 

2.  In  cases  of  medium  severity  tbe  serum  is  twice  inoculated 
in  doses  of  10  c.e.    The  interval  is  from  six  to  ten  hours. 

3.  In  severe  cases  the  greatest  quantities  of  serum  are  inocu- 
lated (about  60  C.C.).  The  daily  dose  does  not,  however, 
exceed  20  nx. 

By  serum  treatment  the  disease  in  its  first  stages  is  quickly 
cored  or  remarkably  ameliorated.     In  advanced  or  inflamma- 
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toTj  8t«ge8  tbe  effect*  produced  are  about  as  folloirs;  Tha 
number  of  etooU  it  markedly  dlminiabed  (generallj  reduced 
by  balvea  for  three  HuccesslTe  dayi,  followed  by  rapid  recov- 
ery), the  tormina  and  tenesmuB  decreaae,  the  b!i>od  in  the 
BtooU  dlminiBheB  oi  entirely  Tanighes,  the  abdominal  paina 
leiBen,  the  ferer  vanifibes,  the  appetite  incTeases,  and  tbe 
general  condition  is  much  improved.  In  the  ulcerative  atagea 
the  action  of  the  serum  is  not  bo  pronounced  as  in  the  earlier 
Btagea,  nevertheless  healing  of  the  ulcere  with  cicatrization 
often  takes  place.  In  such  cases  the  fever  is  reduced,  the 
number  of  stools  ia  markedly  dimiaished,  the  general  condi- 
tion is  improved,  and  the  appetite  increases.  In  this  stags 
«ven  tbe  results  obtained  are  far  better  than  those  given  by 
any  other  method  of  treatment. 

By  the  serum  treatment  the  courie  of  tbe  disease  ii  short' 
ened  in  those  who  recover,  and  lengthened  in  those  who  die. 
Of  the  510  cases  which  I  have  treated  {298  with  serum  and 
212  with  drugs)  the  entire  course  (counting  from  the  begin- 
ning of  the  sickness  to  the  discharge  from  the  hospital)  waa 
on  tbe  average  as  follows : 

Recovered.      Died. 

Boram  troatmont 25days.       ISdin. 

Symptomatic  I restmoot Wdajs.       11  da^. 

The  mortality  of  dysentery  varies  according  to  the  climate, 
tbe  epidemic,  etc.;  in  order  to  estimate  properly  tbe  value  of 
the  serum  treatment  I  will  here  record  the  mortality  in  hos- 
pital treatment. 

Tbe  mortality  by  the  use  of  tbe  aerum  treatment  was  reduced 
one-third  belotv  that  given  by  symptomatic  treatment,  and  was 
lees  than  one-half  the  minimum  obtained  by  such  treatment. 


Oertainly  this  is  a  showing  which  encourages  us  to 
give  the  serum  treatment  a  careful  and  extended  trial. 

But  Shiga  says: 
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Wbetber  or  not  (enini-tlierapy  is  employed,  suitable  ca- 
thartics and  enemata  sliould  always  be  administered,  sinee 
ttiese  tend  to  limit  the  upward  ext^iou  of  the  disease.  For 
this  purpose  I  generally  order  O.G  grama  of  calomel,  to  be  given 
twice,  or  10  to  16  c.c.  of  castur  oil,  which  is  to  be  giTen  but 
onoe.  Thereafter,  enemata  of  I  per  cent,  saline  or  soda  solu- 
tion should  be  given  once  or  twice  daily.  Combined  with  the 
serum  treatment  I  generally  order  add  or  alkaline  drinks  or 
red  wine. 

MEDICAL  TBSATHZNT. 

This  may  be  considered  under  tvo  headings,  antisep- 
tic and  eliminative  treatment.  Of  antiseptics,  those 
nsaall;  employed  are  calomel,  bicblorid  of  meroory  and 
Balol.  All  these  have  been  highly  praised  and  extensively 
nsed,  bnt  with  the  exception  of  calomel,  which  at  times 
is  very  useful  as  an  elimiaatlTe  agent,  it  is  doubtful  if 
any  of  them  have  real  value. 

The  most  important  eliminative  agents  used  are  the 
saline  laxatives,  especially  the  sulphates  of  soda  and 
magnesia;  ipecac  in  large  doses  is  also  highly  recom- 
mended. 

These  remedies  act  first  by  emptying  the  hovels  of  all 
irritating  fecal  matter  and  then  mechanically  flushing 
them  out,  sweeping  out  at  the  same  time  many  of  the 
bacilli  and  their  toxins. 

Some  physicianB  ose  the  salines  in  large  doses  and 
only  at  the  heginning  of  the  disease,  while  others  use 
email  doses  frequently  repeated  until  blood  and  mucus 
disappear  from  the  stools. 

The  ipecac  treatment  is  very  popular  with  the  British, 
more  especially  in  the  British  Indian  service,  but  it  has 
never  gained  much  of  a  foothold  among  the  profession 
either  here  or  in  our  tropical  possessions.  In  this 
method  no  food  is  given  for  several  hours,  then  a  mus- 
tard plaster  is  applied  to  the  epigastrium  and  twenty 
or  thirty  drops  of  laudanum  given  by  the  mouth;  half 
an  hour  after  the  laudanum  two  grams  of  ipecac  are 
given  in  bolus  or  capsule,  and  the  patient  kept  perfectly 
quiet  with  head  low.  If  the  medicine  is  rejected  by  vom- 
iting it  is  repeated  after  an  hour  or  two ;  if  it  is  retained 


it  IB  neveztheleBB  repeated  after  eight,  ten  or  twelve 
boms,  according  to  the  effect  produced,  the  object  being 
to  secore  a  fectdent  movement  free  from  blood  and 
mncna. 

M7  own  plan,  as  a  result  of  experience  gained  in  the 
tropics  and  the  southern  states,  is  to  give  10  grams  of 
Epsom  salts  in  half  a  glasefol  of  water  every  hoar  nntil 
a  movement  is  obtained  free  from  blood  and  mncus. 
This  method  is  combined  with  irrigation  of  the  lower 
hovel  with  warm  normal  saline  two  or  three  times  a 
day,  and  aa  soon  as  the  movements  assume  an  cmlinary 
diarrheal  character  astringenta,  such  as  bismuth  sah- 
gallate  in  large  doses,  combined  perhaps  with  a  little 
Dover's  powder,  are  given  every  three  or  four  honrs; 
should  blood  and  mucns  reappear,  the  saline  finsbing  is 
repeated.  The  lower  down  in  the  bowel  the  lesions  are 
seated  the  more  important  becomes  the  local  treatment 
by  irrigation. 

In  convalescence  great  care  is  required  in  the  man- 
agement of  the  diet  These  patients  are  usually  greatly 
weakened  and  emaciated,  and  a  slight  indiscretion  in 
regard  to  food  will  often  cause  a  serious  relapse.  Only 
liquids  or  very  soft  and  digestible  solids  should  be  used 
for  some  time  after  the  movements  become  normal.  A 
4ihange  of  climate  or  a  eea  voyage  greatly  hastens  recov- 
ery, and  for  patients  in  the  tropics  is  often  essentiaL 

XBSA^THBNT  07  THS  8imA.0nTB  AND  OHBONIO  BTAQB8. 

In  the  subacute  and  chronic  Btagea  of  the  disease  the 
treatmeoit  is  somewhat  difFerent,  but  even  here  salines 
may  often  be  used  with  advantage  in  the  beginning. 
Local  treatment  is,  however,  of  the  first  importance  in 
these  cases;  the  patient  should  be  given  an  anesthetic, 
the  sphincter  well  stretched,  and  the  rectum  carefully 
examined  with  the  speculum  to  detect  ulcers.  These 
ulcers  will  often  be  found  with  a  little  pocket  at  the 
lower  end  in  which  fecal  or  other  foreign  matter  lodges, 
keeping  up  the  irritation.  These  pouches  must  be  slit 
up  to  the  bottom,  scraped  with  the  curette,  or  touched 
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with  pure  c&rbolio  acid  or  Innar  canstic ;  after  thia  the 
QBe  of  varm  saline  ingectiotis  tvo  or  three  timeB  a  day 
with  proper  diet  sufScea  to  effect  a  core.  When  the 
leoons  ore  higher  up  nitrate  of  eilver  injeotioQB,  1  to 
500  or  250,  are  giveai  every  day  or  every  other  day;  the 
injectionB  ehoold  be  large,  two  or  three  pints,  warm,  and 
given  slowly  throngh  a  tnbe  introduced  13  or  16  inchea; 
the  patient  should  be  in  the  left  lateral  position  with 
the  hipa  raised.  Internally,  large  doses  of  dennatol  are 
useful  in  these  cases. 
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It  is  with  great  besitanc;  that  any  attempt  is  made  in 
this  paper  to  enter  a  field  that  has  been  so  thorongU; 
investigated  during  recent  years  as  that  embraced  in  the 
title  of  "The  Smnmer  Diarrheas  of  Infamy."  The  zeal 
with  which  these  intestinal  disorders  of  children  have 
been  studied  lately  is  in  direct  ratio  with  their  neglect 
by  early  medical  writers.  Although,  as  Dr.  Booker'  has 
shown,  there  are  occasional  references  among  the 
ancients  to  diarrheal  tronbles  in  infants  in  the  summer 
months,  there  is  no  clear  histoTy  of  these  diseases  prior 
to  their  appearance  among  the  colonists  in  this  country. 
As  he  suggests,  the  importance  of  human  life  in  this 
newly-settled  land  may  have  called  sharp  attention  to  a 
malady  which  was  each  summer  carrying  away  the 
children  of  the  settlers  in  large  numbers.  The  malady, 
called  the  "dread  of  parents  and  the  opprobrium  of  phy- 
sicians," was  thou^t  at  first  peculiar  to  America.  The 
yearly  outbreaks  in  the  larger  towns  scattered  along  the 
Atlantic  coast  were  recognized  and  described  under 
various  names  by  local  physicians,  but  the  first  adequate 
description  of  these  maladies  seems  to  have  been  made 
in  1773  by  Dr.  Benjamin  Rush. 

1.  Arcb.  of  Pediatrics,  rrlll.  l&Ol,  p.  48T. 
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Knowledge  of  these  diBorders  spread  gfradually  in  tliis 
country  and  in  Europe,  and  it  was  not  until  Uie  earl; 
part  of  the  la^t  century  that  their  great  importance  was 
recognized.  As  ia  the  case  vith  other  diseases,  the  clin- 
ical descriptions  of  many  of  these  early  observers  leave 
bnt  little  to  be  added  by  their  auccessors.  Tb^  ascribed 
the  causes  of  the  disorders  to  varioua  conditions,  some 
of  which  will  pass  muster  to-day,  to  the  character  of  the 
atmosphere,  cold,  moist  or  hot,  to  direful  miasms,  to 
overcrowding,  to  improper  food,  to  teething,  to  fanl^ 
action  of  the  liver,  and  so  on.  They  recognized  the 
epidemic  character  of  the  disease  and  the  lines  of  treat- 
ment adopted  were  in  the  main  those  now  followed. 
Food  was  restricted,  prompt  purgation  resorted  to,  opium 
was  need  in  moderation,  and  the  advantage  of  removing 
the  little  patients  from  crowded  districts  to  the  country 
was  recognized.  With  the  advent  of  the  science  of  bac- 
teriology, new  zest  has  been  added  to  the  study  of  these 
complaints.  Then,  for  the  first  time,  there  seemed  pos- 
sible a  rational  explanation  of  the  infectious  nature  of 
the  afFection.  The  intestinal  tract  of  the  healthy  infant 
was  found  to  swarm  with  bacteria  of  many  varieties. 

It  would  be  needless  to  even  mention  the  host  of  work- 
ers in  this  field,  or  the  names  of  the  numerous  bacterial 
forms  isolated.  Perhaps  the  most  authoritative  work ' 
on  the  subject  has  been  done  by  Escherich  of  Viemia, 
formerly  of  Qratz,  who  noted  the  predominance  of  B. 
lactis  aerogenes  in  the  upper  bowel  of  the  infant,  and  of 
B.  coli  communis  ia  the  large  intestine,  during  health. 
In  diseased  conditions  the  differences  between  the  flora 
in  the  upper  and  lower  bowels  are  less  marked.  In  addi- 
tion to  other  varieties  found  in  the  intestinal  tract,  in- 
cluding the  interesting  B.  acidofilus  of  Moro  and  Finkel- 
stein,  several  forms  known  to  be  pathogenic  for  man  have 
been  isolated  from  the  stools  of  infanta  sufEering  from 
diarrhea.  Thus,  among  others,  the  pathogenic  cocci, 
B.  proteus  vtUgaria,  B.  pyocyaneua  and  virulent  fonns  of 
the  colon  bacillus  have  been  described.    No  single  patho- 
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geoic  organism,  however,  has  been  found  constant!;  ia 
these  diarrheal  conditions,  and  the  concluBions  of  Dr. 
Booker*  perhapa  voice  the  present  position  of  the  profes- 
sion, that  "No  single  organism  ia  f  oond  to  be  the  specific 
exciter  of  the  summer  diarrheas  of  infants." 

Notwithstanding  these  comparatively  negative  find- 
ings, it  is  believed  that  there  is  clinical  evidence  in  favor 
of  tiie  specific  nature  of  these  affections.  The  epidemic 
character  of  the  disease  in  our  crowded  cities  during  the 
summer  months,  its  occasional  propagation  in  boepit&ls 
and  asylums  from  patient  to  patient,  and  the  nature  of 
the  illness  itself,  all  suggest  that  the  exciting  cause  ot 
the  disorder  is  an  infectious  agent  not  normally  present 
in  the  body.  The  factors  predisposing  to  this  infection 
have  long  been  recognized,  and  experience  only  tends  to 
emphasize  their  importance.  Thus  the  disease  is  much 
more  prevalent  among  infants  of  weakened  coostitutionB 
living  amid  unhygienic  surroundings  and  nourished  by 
iosufiicient  or  improper  food.  The  high  temperature 
during  our  summer  months  provides  most  favorable  con- 
ditions for  the  rapid  proliferation  of  bacteria  in  food 
products,  especially  in  milk,  and  the  large  residue  of 
undigested  milk  which  remains  in  the  infant's  intestinal 
tract  as  a  result  of  immoderate  feeding,  or  of  a  weakened 
absorptive  power,  forms  an  ideal  pabulum  for  the 
growth  of  bacteria  and  the  formation  of  deleterious 
products.  So  frequently  are  these  conditions  incident 
to  an  attack  of  summer  diarrhea  that  many,  including 
Csemy  of  Breslau,  consider  improper  feeding  the  more 
important  factor  in  its  production,  and  the  infective 
element  to  be  of  comparatively  lees  moment.  Certain  it 
is  that  the  mortality  in  intestinal  diseases  of  infants  is 
directly  influenced  by  the  resistance  of  the  patient,  which 
is  in  turn  dependent  upon  the  condition  of  the  digestive 
apparatus. 

The  effort  to  isolate  a  single  organism  which  could  be 
shown  to  be  the  cause  of  a  large  group  of  these  cases  of 

2.  Jobni  Hopklni  Baapltil  BqxntB,  t1,  p.  201. 
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summer  diarrbea,  has  been  TmBucceeeful,  becaose  of  the 
difficult  iu  the  separatioii  of  each  an  organism,  if  pr«e- 
ent,  from  the  great  nomberB  of  bacteria  in  the  intestinal 
contents.  Last  smnmer  in  the  laboratory  of  the  Tbomaa 
Wilson  Sanitarium,*  aBsiated  b;  a  grant  from  the  Boc:k&- 
feller  Institute,  two  investigators,  C.  W.  Duval  and 
Y.  E.  Bassett,  succeeded  in  isolating  B.  dysenteria 
(Shiga)  from  the  stools  of  forty-two  infanta  suffering 
with  diarrhea.  The  importance  of  this  finding  is  eri- 
dent,  as  it  brings  a  series  of  diarrheal  cases  in  young 
children  into  relationship  with  an  organism  that  is  the 
proven  exciting  cause  of  certain  varieties  of  severe  in- 
testinal disease  in  adults.  It  is  unnecessary  to  do  more 
than  refer  to  the  history  of  the  organism.  It  will  be  re- 
membered that  it  was  first  isolated  by  Shiga*  in  Japan, 
in  1897,  from  the  stools  of  patients  suffering  from  epi- 
demic  dysentery.  In  1900  Flemer*  discovered  the  same 
organism  to  be  the  cause  of  many  cases  of  epidemic  dys- 
entery among  our  soldiers  in  the  FhilippineB.  Soon 
after  Krose,"  in  Oermany,  found  the  same  bacillus  in 
the  dejecta  of  patients  suffering  from  so-called  "asylum 
dysentery,"  It  has  since  been  successfully  isolated  by 
Vedder  and  DuvaP  in  epidemics  of  dysentery  in  this 
country,  and  has  also  been  found  in  diarrheal  cases  in 
China,  in  Constantinople,  and  in  several  other  sections 
of  Europe.' 

At  the  Thomas  Wilson  Sanitarinm  the  stools  of  about 
fifl^-three  patients,  most  of  them  under  1  year  of  age, 
were  examined  bacteriologically,  and  from  forty-two  the 
dysentery  bacillus  was  isolated.  Early  in  the  summer 
those  cases  were  selected  in  which  the  stools'  contained 

S.  Tha  Thomu  Wllian  Builtarliim  for  Ctlldren  la  altoated  Id 
th«  eonntr;,  ten  mllw  trom  Baltlmora,  and  rtMlrm  anrluc  tb« 
■ammer  montba  Dpwardi  at  400  childrtn  lofferlng  from  ■ammer 
complaint. 

4.  CentntlUatt  (Or  B>kteriol<«lB,  1888,  No.  24. 
R.  Pbliadelpbia  lied.  Jodt.,  t1,  1000,  p.  414. 

5.  Danticll.  Med.  WocbenMlirlfU  1000,  p.  6ST. 

7.  Joarnal  of  Bip«rlmraUl  Uedlelne,  tI.  lEtOZ,  p.  181. 
a  Pfabl.   ZeltKhrltt    f.    HnlNW    n.    Infectlonkrankhclt,    1002, 
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coQsiderable  mucua  and  blood.  These  were  regarded  as 
especially  "favorable,"  that  is,  that  from  them  the  organ- 
ism could  be  obtained  in  largest  amnbers.  Later  the  stools 
of  twenty-five  consecutive  infants  were  carefully  plated, 
and  in  nineteen  instances  B.  dysenteria  was  fonnd.  All 
these  babies  exhibited  some  form  of  intestinal  disorder, 
bnt  the  stools  of  many  of  the  Beries  were  largely  fecal, 
and  in  these  cases  the  organism  was  present  in  compara- 
tively small  nmnbere,  and  was  more  ditBcuIt  to  isolate. 
The  importance  of  determining  the  presence  or  absence 
of  the  bacillns  in  normal  stools  was  recognized,  and  the 
discharges  of  twenty-five  babies,  ranging  in  age  from  7 
weeks  to  2  years,  suffering  from  no  intestinal  derange- 
ment, were  subjected  to  painstaking  ezamination.  In 
none  of  these  cases  was  the  Shiga  bacillus  found. 

A  detailed  account  of  the  methods  employed  in  isolat- 
ing the  organism  will  shortly  appear,'  and  will  be  only 
briefly  referred  to  here.  The  technic  was  essentially  that 
used  by  Dr.  Pleimer  in  the  Philippines,  though  several 
important  modifications  employed  first  by  Vedder  and 
Duval^  in  their  work  on  adult  dysentery,  were  of  great 
araistance.  The  stool  of  the  infant  to  be  investigated  was 
collected  on  sterile  gauze  and  taken  immediately  after 
passage  to  the  laboratory.  Numerous  plate  cultures  in 
acid  agar-agar  were  made,  choosing  for  plating,  when 
possible,  bloody  or  muco-purulent  portions.  After  in- 
cubation for  twenty-four  hours,  the  superficial  colcmies 
were  marked  off  and  the  plates  again  placed  in  the  ther- 
mostat for  twenty-four  hours,  when  the  new  superficial 
colonies  were  carefully  examined.  Duval  and  Vedder 
found  in  their  studies  that  the  dysentery  bacilli  grow  out 
on  plates  less  rapidly  than  do  colon  organisms,  and  that 
by  thus  marking  the  plates  one  is  enabled  to  select  for 
study  the  colonies  developing  more  slowly,  and  thus 
avoid  the  ubiquitous  colon  bacillus.  The  colonies 
which  seemed  morphologically  favorable  after  this  sec- 
ond incubation  were  transplanted  to  glucose  agar  and  all 

8.  Joarnil  of  EiperlmenUl   Medicine. 
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gas-forming  organisms  discarded.  The  non-gas-forming 
bacilli  were  studied  culturally  on  the  various  media,  and 
their  agglutination  reaction  tested  with  serum  from  the 
same  patient,  the  sera  from  numerous  other  patients, 
and  with  antidysenteric  serum  furnished  through  the 
kindness  of  Dr.  Gay,  This  agglutinating  action  of  the 
blood  serum  for  the  specific  organism  was  a  great  assist- 
ance in  the  successful  isolation,  as  it  proved  to  be  to 
Shiga  and  iElezner,  and  to  all  subsequent  investigators. 
The  technic  of  making  this  test  with  the  dysentery  bacil- 
lus requires  more  than  osual  skill,  and  thus  far  wider 
variations  in  the  amount  of  agglutinin  in  the  sera  from 
various  patients  seem  to  pertain  than  is  the  case  in 
typhoid  fever.  Our  experience  would  iadicate  that  in 
nearly  all  cases  the  serum  has  some  definite  agglutinat- 
ing power  for  the  specific  organism  if  the  two  arc 
brought  together  under  the  most  favorable  conditions. 
The  serum  from  immtmized  horses  in  dilutions  from 
1-100  to  1-1,000,  agglutinated  the  organisms  isolated 
from  all  our  forty-two  cases,  as  well  as  various  strains 
of  the  dysentery  bacillus  sent  from  abroad,  while  it  was 
quite  inert  in  low  dilutions  against  the  typhoid  bacillus. 
Moreover,  the  blood  of  our  patients  agglutinated  the  or- 
ganisms isolated  at  the  sanitarium,  as  well  as  those  ob- 
tained from  cases  of  epidemic  dysentery  in  Japan,  the 
Philippines,  Germany  and  in  this  country,  in  dilutions 
varying  from  1-16,  the  least  active,  to  1-1,000,  when  cul- 
tures of  typhoid  or  colon  bacilli  tested  S3'nchronou8ly 
were  negative.  The  agglutination  reactions  were  made  in 
drop  slides  and  observed  under  the  microscope.  Lenz,'" 
in  the  last  few  months,  has  advocated  the  macroscopic 
test-tube  reaction  as  being  more  reliable,  and  since  last 
summer  this  method  has  been  used  in  testing  many  of  our 
isolations.  With  some  minor  differences,  the  two 
methods  seem  to  fairly  correspond.  It  is  difficult  at 
present  to  explain  many  apparent  irregularities  in  the 
agglutination  reaction  with  the  dysentery  bacillus,  and 

10.  Uartlnl  0.  Lens.  Zeltachtlft  t.  Bjglene,  xU,  p.  2,  1802. 
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much  farther  study  is  necessary  before  hard  and  fast 
lines  can  be  drawn  as  to  the  time  in  which  a  reaction 
must  take  place  to  be  considered  pOBitive,  and  also  ae  to 
the  minimom  dilution  of  the  serum  to  be  allowed.  These 
steps  toward  a  recognized  technic  were  gradually  taken 
in  the  study  of  the  Widal  readion  with  the  typhoid  bacil- 
lus. However,  the  Shiga  bacillus  seems  to  present  more 
differences  in  the  rapidity  with  which  the  various  isola- 
tions clump  than  does  the  typhoid  bacillus.  In  no  in- 
stance during  the  summer  did  normal  blood  agglutinate 
any  of  the  dysentery  bacilli. 

It  is  too  early  yet  to  speak  positively  of  the  clinical 
value  of  the  agglutination  reaction.  Of  thirteen  cases 
tested  during  the  first  week  of  illness,  ten  gave  positive, 
and  three  negative,  reactions.  One  case  reacted  on  the 
second  day.  Usually,  however,  reaction  was  more  marked 
later  in  the  disease.  In  the  chronic  cases  the  blood  may 
remain  positive  for  weeks  or  months.  It  is  in  cases  of 
this  nature  that  the  blood  tests  may  prove  useful.  By 
this  means  in  a  number  of  our  series  presenting  the 
symptoms  of  chronic  intestinal  disorder,  a  diagnosis  was 
made  on  the  basis  of  a  positive  blood  reaction,  and  a  dys- 
entery bacillus  afterward  isolated  from  the  stools.  In 
several  tested  cases  where  the  bacteriologic  examination 
of  the  stools  was  not  possible  or  convenient,  a  diagnosis 
was  ventured  because  of  an  undoubted  agglutinating 
reaction.  It  is  hoped  that  when  its  limitations  are  un- 
derstood this  blood  reaction  will  prove  of  assistance  to 
the  clinician. 

The  studies  conducted  by  Duval  and  Bassett  have  re- 
sulted in  establishing  the  fact  that  there  was  present  in 
the  intestinal  tract  of  a  large  number  of  infants  suffering 
from  diarrheal  disorders,  a  bacillus  identical  with  the 
B.  dysenteria  (Shiga),  hitherto  associated  only  with 
the  dys^itery  of  adults.  They  have  found  also  that  this 
organism  was  pathogenic  for  animals ;  that  it  was  present 
in  largest  numbers  in  the  deeper  layers  of  the  intestine, 
as  shown  by  scraping  the  mucosa  at  autopsy;  and  that 
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tlie  mimber  of  bacilli  in  the  stools  was  in  proportion  to 
the  acutenees  and  severity  of  the  symptoms.  The  organ- 
isms isolated  were  agg^lutinated  by  antidysenteric  serom 
and  by  the  blood  of  infected  patients,  never  by  the  blood 
of  those  ill  with  other  diseases.  They  were  unable  to 
find  the  Shiga  bacillus  in  the  dischargee  of  healthy  in- 
fants. In  short,  the  evidence  presented  by  Shiga,  Flex- 
ner  and  others,  to  establish  the  etiology  of  dysentery  in 
adults  is  at  hand  to  show  that  the  dysentery  bacillus  is 
also  the  causal  factor  in  certain  diarrheal  diseases  among 
children. 

It  now  remains  to  consider  the  clinical  aspect  of  this 
series  of  cases  in  order  to  determine,  if  possible,  whether 
they  belong  to  an  isolated  group,  or  whether  they  repre- 
sent in  symptomatology  and  pathology  the  maladies 
called  by  the  descriptive  epithet,  "The  Summer  Diar- 
rheas of  Infants." 

TIME  07  ADMISSION. 

The  43  cases  of  our  series  were  admitted  to  the  sani- 
tarium between  June  13  and  August  31  of  last  summer, 
13  being  received  in  June,  35  in  July  and  5  in  August. 

AOB. 

The  age  of  the  little  patients  varied  between  7  weeks 
and  i  years.  The  majority  of  them  were  under  1  year  of 
age.  They  may  be  arranged  according  to  age  in  the  fol- 
lowing periods  of  six  months  each : 

Coder  6  montba 13 

BetwMD    6  moDtha  aod  12  montha 17 

Between  12  montha  and  IS  moDtha 8 

Between  IS  montha  and  24  montha 3 

OTar  2  yean 1 

The  interest  of  this  classLfication  is  that  our  patients, 
in  r^ard  io  their  ages,  correspond  closely  to  a  period  in 
infancy  long  known  to  be  most  susceptible  to  summer 
diarrhea. 

SEX  AND  BAOB. 

The  cases  were  about  equally  divided  between  the 
sexes.  But  two  colored  infants  are  included  in  our  series, 
as  the  accommodations  for  these  patients  are  limited. 
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HISIOBT  OF  ILLKBBS. 

Unfortmuitely,  because  of  the  diatanoe  of  the  sani- 
tarinm  from  the  city,  the  patients  nBnally  came  under 
OUT  observation  after  their  initial  ejrmptoms.  The  moth- 
ers, as  a  rule,  however,  gave  us  a  fairly  definite  history 
of  onset,  the  record  often  being  that  the  baby,  after  a 
day  or  two  of  languor,  was  suddenly  seized  with  diarrhea, 
usually  preceded  or  followed  by  vomiting.  At  the  same 
time  a  rise  in  temperature  was  noted.  Subsequently 
there  was  increased  constitutional  disturbance  indicated 
by  a  loss  of  appetite,  malaise  and  restleaaiess.  The  stools 
at  onset,  although  increased  in  number  and  often  fluid  in 
consistency,  were  fecal  in  character.  Soon,  however,  ex- 
cept in  the  very  mild  attacks,  the  fecal  odor  and  appear- 
ance were  lost,  and  the  discharges  were  composed  largely 
of  greenish  mucus,  and  not  infrequently  tinged  with 
blood.  During  the  height  of  the  illness  the  tempera- 
ture usually  continued  elevated,  and  nausea  and  vomit- 
ing, even  after  a  reduced  diet,  were  common.  It  was  at 
this  period  that  the  Shiga  bacilli  were  obtained  in  large 
numbers  in  the  stools.  These  acute  attacks  Taried  great- 
ly in  severity.  In  some  cases  the  constitutional  disturb- 
ance was  slight  and  the  stools  were  little  affected;  on 
the  other  hand,  several  of  our  patients  presented  early 
symptoms  of  profound  intoxication,  evinced  by  con- 
vulsive spasms,  excessive  nausea  and  vomiting,  and  in- 
creased languor,  ending  in  coma.  A  large  number  of  the 
cases,  however,  exhibited  quite  a  different  picturp.  After 
an  acute  onset,  instead  of  toxemia  ending  fatally  or  in 
a  prompt  convalescence,  the  baby  showed  symptoms  indi- 
cating a  more  localized  affection  of  the  intestine.  In 
these  instances,  which  included  more  than  half  of  our 
series,  after  variable  periods  the  stools  became  muco- 
purulent, and  contained  often  an  increased  amount  of 
blood,  some  of  it  bright  red  in  color.  The  temperature 
showed  a  daily,  usually  an  evening,  rise.  The  appetite 
remained  poor,  and  vomiting  was  not  infrequent.  There 
was  evidence  of  considerable  pain  in  the  lower  abdomen; 
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teneemuB  was  marked.  These  cases  often  became  chronic 
and  lasted  for  veeks.  They  were  more  numerous  during 
the  latter  part  of  the  summer,  and  were  less  amenable 
to  treatment.  Often,  despite  many  carefully  prepared 
diets,  there  was  progressive  loss  of  weight,  increase  in 
anemia,  and  a  fatal  termination  from  exhaustion.  In 
several  instances  in  our  series  the  specific  infection  was 
superimposed  on  infants  which  for  months  had  been 
suffering  from  malnutrition  and  chronic  intestinal  indi- 
gestion. Of  several  of  the  clinical  features  a  few  words 
may  be  added. 

TBXPBSATDBE. 

The  temperature  in  the  series  of  cases  varied  from  95 
F.  to  105  P.  As  has  been  mentioned,  daily  rises  in  tem- 
perature were  often  noted.  The  degree  of  bodily  heat 
was  of  clinical  assistance  only  when  considered  with 
other  signs  and  symptoms,  as  a  drop  to  normal  or  sub- 
normal temperature  not  infrequently  was  an  indication 
of  collapse,  and  the  illness  of  several  of  our  patients 
manifesting  constitutional  disturbances,  ran  an  almost 
afebrile  course. 

OASTROINTSSTIIfAL  FAIN, 

Gastrocolic  was  rarely  noticed  while  at  the  sani- 
tarium, but  was  present,  according  to  the  description  of 
the  mother,  in  a  few  cases  at  onset.  A  large  number  of 
the  cases  of  long  duration  exhibited  rectal  tenesmus. 

NDMBEB  AND  CHASAOXBR  OF  TBB  STOOLS. 

The  stools  varied  in  number  from  one  to  thirty  in 
twenty-four  hours.  They  usually  became  most  frequent 
in  the  first  three  days  after  onset.  The  discharges  pre- 
sented also  wide  differences  in  character.  Some  were 
distinctly  fecal,  but  semi-fiuid  or  fluid  in  consistency. 
In  the  cases  showing  symptoms  of  indigestion,  the  stools 
•  were  often  pasty  in  character  and  gray  in  color.  Hard 
masses  would  alternate  with  softer  material.  The  ele- 
ment that  was  almost  constantly  present  was  mucus, 
either  as  a  firm,  translucent,  gelatinous  substance,  or  as 


more  fluid,  Tisdd,  or  rtring?  materia),  nsuaU;  greeniifa 
in  color.  Marked  inflammatory  lesionB  of  the  lower  bowel 
were  indicated  by  the  muco-pnrulent  or  pomlent  charac- 
ter of  the  stool.  The  amount  of  blood  passed  varied  from 
a  slight  tinge  or  fleck  to  dark  brown  or  bright  red  maesea 
in  fairly  large  quantities.  Under  the  microscope  many 
epithelial  cells,  a  varying  number  of  white  and  red  cor- 
puscles, bacteria,  mucous  strands  and  undigested  food 
residue,  fat  glcfbulea  and  casein,  composed  the  more  con- 
stant elements. 

OOMPLIOATIONB. 

Gomplicati<ms  early  in  the  course  of  the  illness  were 
comparatively  infrequent.  Death  in  several  instances  was 
preceded  by  the  appearance  of  livid  erythematous 
blotches  over  various  parts  of  the  body.  Terminal  bron- 
diopneumonia  was  not  uncommon.  In  two  instances 
there  was  concurrent  lobar  pneumonia,  and  in  two  other 
cases  acute  parenchymatous  nephritis  developed.  Occa- 
sional edema  of  the  extremities  was  noticed  not  asso- 
ciated with  alterations  of  the  kidneys,  and  in  several  in- 
stances stiffness  of  the  neck  and  extremities  would  have 
suggested  meningitis  had  it  not  passed  away  after  a  few 
hours. 

ILLDBTBATITE   0ABE8. 

A  T^um6  of  each  of  the  histories  of  our  series  would 
hardly  be  profitable,  as  in  the  main  they  present  very 
similar  and  familiar  features.  From  a  large  number, 
however,  several  may  be  selected  as  representing  the 
more  important  clinical  groups.  The  following  is  an 
instance  of  a  mild  form  of  diarrhea: 

Case  1. — A  child  IS  montlu  old,  fed  at  the  table,  becaina 
cross  and  irritable.  A  few  dayi  afterward  ita  atoolB  increased 
to  from  seven  to  ten  a  day  and  were  described  hy  the  mother 
as  "green  and  slimy."  On  admission  to  the  sanitariom  thtj 
were  found  to  consist  largely  of  green  mocos,  with  nnmerotu 
•oft,  white  lumps.  They  never  contained  any  blood.  There" 
was  occasional  vomiting.  Fhyalcal  acamlnation,  n^iatlve. 
There  was  no  marked  prostration.  On  a  rc^latod  diet  the 
discharges  became  homogeneoua  in  form,  the  mucus  disap- 
peared, and  the  child  soon  completely  recovered. 
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A  mndi  sererer  type  of  on  acute  case  with  compllcBr 
tion  is  illnetrated  by  the  following  inatance : 

Case  2. — ^Ad  iDl&at  8  montlu  old,  fed  on  condensed  milk 
and  previoualy  well,  waa  suddenlf  seixed  with  moderata  diar- 
rhea. For  Bereral  days  the  etoola  were  not  more  than  six  in 
tventj'-foiir  hours,  hot  on  the  day  before  admission  they  in- 
creased to  twenty,  and  were  fluid,  with  considerable  mucus,  but 
no  blood.  The  general  condition  of  the  baby  became  markedly 
worse.  He  was  feverish,  restless  and  had  several  fainting 
spells.  On  admission  the  child  was  in  collapse.  The  rectal 
temperature  was  105  F.,  pulse  ISO,  face  pale,  and  extremities 
cold.  The  eyes  were  sunken  and  the  abdomen  scaphoid.  Phy- 
sical examination  of  the  chest,  negative.  There  was  somo 
response  to  stimulation,  and  for  two  days  his  condition  im- 
proved. On  the  third  day,  however,  albumin  in  Urge  qoanti- 
tie«  appeared  in  the  urine,  with  many  granular  easts  and  pus 
cells.  The  tissue*  about  the  neck  and  chest  become  edematous; 
tha  child  gradually  became  more  listless;  coma  ensued,  end- 
ing in  death  three  days  after  the  renal  involvement.  At  au- 
topsy the  intestines  were  little  altered.  There  was  no  dis- 
tension. The  mucosa  was  pale.  Peyer's  patches  were  mod- 
erately enlarged  and  somewhat  injected,  as  were  also  the  soli- 
tary follicles.  The  mesenteric  glands,  particularly  those  drain- 
ing the  sigmoid  flexure  and  rectum,  were  somewhat  enlarged. 
There  was  no  lesion  of  the  intestinal  mucosa.  The  kidneys 
were  the  large  and  white  kidneys,  indicating  aeut«  parencl:^- 
matoua  nephritis. 

In  the  next  caee,  although  not  unlike  clinically,  there 
was  evidence  of  a  destructive  ledon  of  the  lower  bowel. 

Cask  3. — An  Infant  of  B  months,  fed  for  four  months  on 
condensed  milk,  began  two  weeka  before  admission  to  be  fret- 
ful  and  to  vomit  occasionally.  Soon  after  the  stools  in- 
creased in  frequency  and  were  described  as  "yellowish  and 
slimy."  No  blood  was  noticed.  The  child  was  found,  on 
examination,  to  be  rickety  and  anemic,  and  did  not  improve 
after  admission.  There  was  a  moderate  fever.  The  stools 
were  six  to  seven  a  day,  and  consisted  of  thick,  viscid  mucus 
and  contained  considerable  blood  and  pus.  There  was  some 
rectal  tenesmus.  The  baby  gradually  lost  weight  and  strength, 
the  blood  in  the  stools  increased,  and  death  ensued  about  Sve 
weeks  after  the  onset  of  acute  symptoms.  At  autopsy  numer- 
ous nnall  hemorrhages  were  found  scattered  through  the 
ileum;  the  mucosa  of  the  entire  colon  was  thickened  and 
covered  with  bloody  mucus;  the  solitary  follicles  were  mudi 
enlarged  and  the  scat  of  numerous  small  ulcerations.  The 
mesenteric  glands  were  everywhere  swollen  and  red. 
.  One  other  history  will  be  cited  aa  iUnatrative  of  a 
case  of  long-standing  malnatrition. 


Casi:  4. — A  patient  wait  7V^  months  of  age,  &  twin  and 
delicate  from  birth,  breaat-fed  lor  two  months,  but  during  the 
remaining  five  montha  the  diet  has  been  varioiuly  modiBed. 
For  most  of  this  time  the  KtooU  varied  from  two  to  eight  in 
twentj-four  hours  and  frequently  contained  mucus.  There  waa 
little  or  no  gain  in  weight.  FVcquent  colic;  occasional  vom- 
iting. The  abdomen  was  UBually  distended.  Two  weeks  befor« 
admission  these  symptoms  became  aomewhat  aggravated.  The 
child  was  found  on  examination  to  be  markedly  rickety,  with 
general  glandular  enlargement.  After  admia«ion  its  general  con- 
dition remained  about  the  same.  For  days  at  a  time  the  stools 
would  become  more  homogeneous  and  firm,  only  to  show  a 
return  of  mucus  and  pus  after  a  short  period,  despite  careful 
feeding  and  rectal  irrigations.  There  was  never  any  blood. 
The  temperature  was  but  slightly  elevated.  The  infant  re- 
mained with  us  until  the  end  of  the  seaHon,  and  was  discharged 
unimproved. 

What  haa  been  said  of  the  clinical  history  of  our  forty- 
two  patients  and  the  illustrative  cases  cited,  are  suf- 
ficient, certainly,  to  warrant  the  aBsertion  that,  so  far  as 
can  be  told  at  the  bedside  and  in  the  autopsy  room,  we 
were  dealing  last  summer  with  no  unusual  form  of  in- 
testinal disease,  but  vith  the  common  varieties  of  summer 
diarrhea.  Our  cases  fall  naturally  into  two  or  three 
large  groups  which  have  long  been  recognized,  namely : 
into  those  of  an  acute  dyspeptic  or  fomental  diarrhea 
(gastrointestinal  catarrh)  of  varying  degrees  of  severity, 
in  which  the  toxic  symptoms  were  prominent — ^twelve 
cases;  into  those  of  colitis,  marked  by  the  definite  inflam- 
matory lesions  of  the  intestinal  mucosa — twenty-six 
cases;  and  again  into  at  least  four  instances  which  were 
primarily  malnutrition,  marasmus,  or  chronic  indiges- 
tion, but  in  addition  to  which  the  element  of  infection 
has  been  added.  It  is  well  understood  that  these  divis- 
ions of  intestinal  diseases  do  not  represent  definite  clin- 
ical entities,  but  that  one  form  of  illness  may  readily 
pass  into  another ;  that  the  cases  of  ileocolitis  usually  be- 
gin with  symptoms  of  dyspeptic  diarrhea,  and  that  ill- 
nourished  infants  are  particularly  prone  to  either  form 
of  disorder.  Of  the  most  fulminating  variety  of  the 
toxic  intestinal  diseases,  namely,  cholera  infantum,  we, 
had  no  example  in  our  series.    It  is  suggestive,  however. 
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that  in  the  atool  of  an  especially  acute  case,  oae  thought 
at  first  to  be  cholera  infantum  by  the  attending  phy> 
sician,  the  Shiga  bacilli  were  found  in  greateet  nombers. 
It  will  be  reiteration  to  go  over  the  hiBtoriee  of  the  in- 
fanta treated  in  previous  years  at  the  sanitarium.  In 
the  snninier  of  1901  nearly  five  hundred  intestinal  caaes 
were  admitted.  These,  too,  can  be  roughly  divided  into 
the  groups  just  indicated.  During  that  season  we  were 
able  to  obtain  more  than  twenty  autopsies.  The  findings 
at  the  postmortem  table  substantiated  those  of  the  cases 
of  ooT  present  series  which  came  to  antopff^.  The  intes- 
tines of  infants  observed  two  years  ago  suffering  from 
acute  toxic  affection  likewise  presented  little  patho- 
logic alteration.  The  mucosa  was  pale  and  thin,  the 
lymphatic  elemoitB  in  the  intestinal  wall  moderatdy 
fxdarged,  and  the  mesenteric  glands  swollen.  On  the 
other  hand,  in  a  second  group  of  cases  the  lower  bowel 
was  extensively  involved,  the  mucosa  being  thickened, 
and  often  the  seat  of  more  or  less  extensive  ulceration, 
the  ulcers  beginning  usually  at  the  summit  of  the  svrollen 
solitary  follicles.  The  mesenteric  glands  were  hypertro- 
phied.  It  is  an  interesting  fact  that  neither  in  our  an- 
topsy  findings  of  last  summer  nor  in  the  postmortem 
examinations  of  the  larger  series  of  1901,  was  any  false 
membrane  found  lining  the  intestines,  as  ia  so  frequently 
described  in  the  acute  epidemic  dysentery  of  adults. 

LBDCOCTTB  COUNT. 
During  that  summer  the  leucocytes  in  a  large  number 
of  intestinal  cases  were  examined  by  Dr.  Warfield  and 
the  writer."  A  leucocytoais  was  found,  but  the  number  of 
white  cells  varied  within  such  wide  limits,  even  in  the 
mild  forms,  that  a  high  or  low  count  could  not  be  regard- 
ed as  of  diagnostic  value.  The  differential  count,  how- 
ever, showed  that  while  there  was  no  change  in  the  rela- 
tive ratio  of  the  white  cells  in  the  normal  infant,  in  the 
simple  diarrheas,  or  in  malnutrition,  that  as  the  case  be- 

11.  lobns  Bopkln*  Bulletin,  illl,  p.  186. 
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came  more  aerere  in  type  there  was  a  progreasiTe  in- 
crease in  the  polTmorphonudear  neutrophilic  cells  and  a 
decrease  in  the  small  mononuclear  rariety,  and  that  this 
polymorphonnclear  teacocytosis  took  place  both  in  the 
cases  of  acute  intestinal  poisoning  and  in  the  more  severe 
forms  of  ileocolitis.  The  counts  made  last  Bummer  in 
the  series  of  cases  under  consideration  confirm  these 
results  and  add  some  support  to  the  contention  that  simi- 
lar Tarieties  of  intestinal  derangement  were  under  ob- 
servation. 

TESATUBNT. 

The  treatment  pursued  at  the  sanitarium  followed  the 
usual  lines,  and  will  be  but  briefly  referred  to.  In  the 
acute  cases,  milk  was  withheld  and  a  cereal  water  with 
thin  broths,  or  plain  water  with  a  little  egg  albumin, 
substituted.  Whey  or  a  whey-crcam  mixture  was  found  a 
useful  intermediary  step  to  the  gradual  return  to  a  milk 
diet.  With  the  chronic  cases,  milk,  beginning  with  high 
dilutions,  occasionally  prcdigested,  often  witii  a  cereal 
water  as  a  diluent,  formed  the  chief  reliance.  Colon  irri- 
gations were  frequently  given  and  gastric  lavage  as  the 
symptoms  indicated.  Drugs  were  sparingly  used.  An 
initial  purge  of  calomel  or  castor  oil  was  administered 
when  the  baby  came  early  under  observation.  Various 
astringent  preparations,  tonics  and  opiates  were  occa- 
sionally employed.  Injections  of  salt  solutions  under  the 
skin  were  less  frequently  resorted  to  than  in  former 
years,  as  it  is  felt  that  this  procedure  has  been  some- 
what over  extolled.  As  stimulants,  stryc^min,  digitalin, 
alcohol,  and  atropin  were  found  serviceable  in  the  order 
named.  In  the  giving  of  stimulants  we  were  greatly 
helped  by  the  introduction  by  Dr.  H.  W.  Cook,*'  clinical 
assistant,  of  a  modification  of  the  Riva-Bocci  sphygmo- 
manometer, by  which  the  blood  pressure  of  the  little 
patients  was  rapidly  recorded.    With  the  additional  aid 

12.  Tbs  full  deicrlptloii  of  this  work  appeared  In  Amer.  lour. 
Ued.  Bel.,  CUT,  1803,  p.  4SS.  Tbe  mechanlBm  la  dewrlbed  In  Thi 
lonBHli.  A.  H.  A..  Itajr  2,  190S,  p.  119B. 
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of  this  iiutmineDt  st  the  bedside,  Br.  Cook  shows  that 
the  actual  ntality  of  the  infant  can  be  more  accurately 
determined  than  by  the  skilled  finger  on  the  pnlse,  and 
the  kind  and  amount  of  stimulant  suited  to  the  particnlar 
need  of  the  honr.  late  in  the  enmmer  we  were  supplied 
by  Dr.  Flezner  with  an  anti-dysenteric  serum  fotind 
protective  to  laboratory  animals.  Unfortnnately,  at  this 
time  there  were  no  acute  coses  at  the  sanitariimi.  Several 
infants  ill  with  ileocolitis,  from  whose  stools  the  Shiga 
bacillos  had  been  isolated,  were  injected  hypodermically 
with  6-10  cc  of  this  serum  twice  a  day.  No  change 
due  to  the  semm  could  be  noted  in  their  condition.  No 
untoward  efEects  followed  the  sonim  treatment,  and  it  is 
hoped  that  more  powerful  serum  in  perhaps  larger  doses 
will  prove  to  be  of  therapeutic  value,  particularly  in  the 
early  cases.'* 

Enough  has  been  said  to  make  probable  the  assertion 
that  the  infant  population  of  Baltimore  during  the  sum- 
mer of  1902  suffered  from  no  unusual  scourge,  but  rather 
was  subjected  to  the  accustomed  epidemic  of  diarrheal 
diseases  r^;ularly  recurrent  during  the  warm  weather, 
and  that  typical  instances  of  these  disorders  were  under 
treatment  at  the  Thomas  Wilson  Sanitarium.  That 
these  infants  were  not  the  victims  of  an  infection  local 
to  the  sanitarium  is  shown  by  the  fact  that  they  were 
admitted  from  all  sections  of  the  city  already  ill.  Two 
cases  were  from  more  distant  parts  of  the  state.  More- 
over, since  the  reeults  of  the  investigation  by  Duval  and 
Bassd^t  have  been  known,  other  workers  have  found  the 
dysentery  bacilli  in  the  stools  of  babies  suffering  from 
diarrhea  in  other  localities;  thus,  Zahorsky,'*  in  St. 
Louis,  and  Park  and  Dunham,  in  a  small  epidemic  at 
Seal  Harbor,  Maine,  have  reported  such  cases.  The  ex- 
tent of  epidemics  in  Japan  and  in  the  Philippines  indi- 
cates that  the  organism  is  capable  of  very  wide  distribu- 

IB.  Uoaer.  In  Jahrbuch  fflr  KiDderballknnde,  to).  ItII.  IMS,  p.  8, 
reiwrti  grmtllTlnf  remlti  In  mclat  fcvsi  CMca  from  tha  [njectlon 
of  180  e.e,  of  an  Immnns  Mram. 

14.  Bt  Loul*  C«ariw  of  Uedldnft  D«<!.  1,  IMS. 
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ticoL  Only  future  reeesTch  can  determine  the  geograph- 
ical or  climatic  limitations  of  the  infection,  but  it  would 
appear  that  a  large  group  of  the  eiunmer  diatrheaa  of 
infancy  are  aseociated  with  bacilli  identical  with,  or 
cloBely  related  to,  B.  dyaenteria  (Shiga).  Recent  work 
by  Lentz,'"  His  and  Eussell,^"  Park,'"  and  others  indi- 
cate that  minor  differences  may  exist  in  the  cultural 
properties  and  startling  variations  are  pointed  out  in 
the  agglutination  reaction  of  the  bacilli  isolated  from 
different  sources.  Thus  Park  finds  that  in  indol  and 
acid  productions,  aa  well  as  in  agglutination  reactions, 
the  Japan  and  New  Haven  cultures  are  separated  from 
the  Manila,  Baltimore,  New  York  and  Seal  Harbor  cul- 
tures. Whether,  in  the  search  for  the  cause  both  of 
dysentery  in  adults  and  of  summer  diarrhea  in  infancy, 
one  has  to  deal  with  a  group  of  very  closely  related  or- 
ganisms, or,  as  is  more  probable,  with  slightly  different 
strains  of  the  same  bacillus  comparable  to  the  differences 
that  can  be  shown  in  the  various  typhoid  and  colon  cul- 
tures, is  a  most  interesting  and  important  problem  for 
the  bacteriologist  to  determine. 

OLINIOAL  SIGNIFICANCE  OF  THE  FINniNG. 

This  bacteriologic  finding  in  connection  with  the 
summer  diarrheas  of  infancy  is  of  no  less  interest  to 
the  clinician,  as  it  spurs  him  on  to  attack  with  renewed 
vigor  the  old  problems  of  prophylactic  treatment.  Pro- 
fessor Xocb,"  in  his  notable  address  two  years  ago  in 
London,  showed  the  blunder  of  attempting  to  treat 
pestilences  according  to  a  general  scheme.  He  said: 
"Every  disease  must  be  treated  according  to  its  own 
individuality,  and  the  measures  to  be  taken  against  it 
must  be  accurately  adapted  to  its  specific  nature,  to 
its  etiology."  If  the  investigations  of  last  summer 
are  substantiated,  effort  may  be  directed  for  the  first 
time  against  a  recognized  foe.    Questions,  then,  of  the 
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Tttmost  importance  can  be  propounded  vlth  BOnte  con- 
fidence that  they  will  be  accurately  answered. 

UBTEOD  OF  FBOPAOATION. 

One  of  the  first  of  these  problems  is  to  determine  the 
means  hy  which  the  infectious  agent  reaches  the  infant. 
Although  the  number  of  cases  in  our  series  is  too  small 
to  warrant  positive  assertions,  there  ie  some  rather 
suggestive  data  on  this  point  in  the  histories  of  our 
patients.  It  can  hardly  be  doubted  that  the  disorders 
being  considered  primarily  affect  the  gastrointestinal 
tract,  and  therefore  that  the  mouth  is  the  portal  of 
entry,  and  that  the  source  of  infection  takes  place  in 
the  great  majority  of  cases  through  food  or  drink,  that 
is,  in  young  infants,  through  contaminated  milk  or 
water.  Condition  of  the  milk  supplied  to  the  poor 
from  the  email  stores  in  our  large  cities  is  notoriously 
bad.  During  the  summer  of  1901  Bassett  and  the 
writer*^  examined  a  large  number  of  samples  of  milk 
supplied  the  babies  in  Baltimore  suffering  from  sum- 
mer complaint  before  their  admission  to  the  sani- 
tarium. This  milk  was  found  to  have  an  average  germ 
content  of  over  four  million  to  1  cc,  and  several 
samples  contained  ten  to  twenty  million  bacteria  in 
each  cubic  centimeter.  Last  summer  Bassett  and 
Schorer"  repeated  and  verified  this  work.  They  were 
able  to  show  a  progressive  increase  in  bacteria  and  in 
diluents  in  the  milk  during  each  stage  of  its  handling 
from  the  farmer  through  various  dealers  to  the  baby. 
Because  the  milk  is  ao  good  a  culture  medium  in  the 
warm  weather  without  proper  refrigeration,  a  small 
initial  contamination  is  sufficient  to  render  it  in  a  few 
hours  unfit  for  infant  feeding. 

For  the  explanation  of  the  sudden  outhre^  of  this 
Illness  at  the  same  time  in  different  sections  of  the 
community,  one  is  tempted  to  torn  to  a  general  source 
of  infection.    The  dysentery  organism  is  related  bio- 
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logically  to  the  colon  and  typhoid  baciUna  irhich  are 
Qsoall;  conveyed  to  man  through  water. 

With  this  thought  in  mind,  an  effort  was  made  to 
find  out  the  character  of  the  water  supplied  to  our 
patients.  The  mothers  were  asked  specifically  whether 
the  water  used  in  preparing  the  nonrishments,  and 
what  is  just  as  important,  that  supplied  to  the  infanta 
between  feedings,  was  boiled.  Concerning  only  twenty- 
eight  out  of  the  forty-two  babies  was  fairly  reliable 
information  obtained  as  to  both  the  milk  and  the  water 
used.  In  twenty-six  of  these  cases  unboiled  city  water 
was  given  the  babies,  either  with  their  nourishment  or 
separately,  and  in  but  two  instances  was  all  the  water 
supplied  boiled.  Of  particular  interest  are  four  infants 
ill  with  this  specific  diarrhea,  who  were  exclnsively 
breast-fed,  but  to  whom  unboiled  water  was  given  be- 
tween nursings.  Four  other  babies  whose  only  food 
was  condensed  milk,  were  likewise  given  unboiled  water 
between  feedings.  These  cases  are  too  few  to  admit 
of  generalization,  but  they  do  suggest  that  the  dysen- 
tery, like  the  typhoid  bacillus,  may  be  harbored  in  the 
public  waters.  Indeed,  it  is  possible  that  infection  of 
the  milk  with  the  organism  is  brought  about  through 
dilution  with  impure  water.  It  is  possible  to  conceive 
that  the  disease  may  be  propagated  in  other  ways.  Out- 
brealfs  of  this  form  of  sunmier  diarrhea  iu  asylums  and 
hospitals,  where  sterilized  milk  and  boiled  water  are 
used,  are  probably  brought  about  by  the  spread  of  the 
disease  from  patient  to  patient,  through  carelessness  on 
the  part  of  attendants.  Another  source  of  danger  is 
insects,  particularly  the  common  house  3y.  In  the 
only  case  in  our  aeries  contracted  at  the  sanitarium  in- 
fection was  probably  conveyed  through  flies.  The  child 
concerned  was  fed  esclusively  on  pasteurized  milk,  and 
given  only  sterilized  water,  but  there  was  no  means  at 
hand  to  adequately  protect  him  from  the  swarms  of 
flies,  which  may  easily  have  carried  the  infective  agent 
from  a  napkin  to  his  hands  or  feeding  bottle. 
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It  is  di£Bcult  to  account  for  the  comparative  freedom  of 
infaots  from  this  form  of  illness  during  cold  veather 
and  its  regnlar  retnm  as  a  widespread  epidemic  in 
summer.  Shiga  has  pointed  out  that  the  dTsenterj 
bacillus  is  kept  alive  in  Japan  by  the  occasioaal  sporadic 
cases  which  occur  during  the  winter  in  that  country. 
Evidence  BOggesting  a  similu  condition  among  infanta 
in  America  is  accomulating.  Thus,  in  four  children 
brought  to  the  Johns  Hopkins  Hospital  because  of 
diarrhea  during  January,  F^mary  and  March  of  this 
year,  the  Shiga  bacillus  was  isolated  by  Bassett,  and 
Ford  has  lately  found  the  same  organism  in  the  stools 
of  a  man  suffering  from  a  mild  gastro-enteritis.  By 
means  of  such  sporadic  cases,  and  because  this  bacUlus 
may  be  harbored  for  months  in  small  nombers  in  the 
intestines  of  chronic  cases,  it  is  not  destroyed  during  the 
winter,  but  is  at  hand  each  summer  to  rapidly  prolif- 
erate under  favorable  conditions.  It  has  been  repeatedly 
emphasized  that  infants  suffering  from  maraemuB,  less 
severe  forms  of  malnutrition,  and  from  other  chronic 
ailments,  are  its  readiest  victims. 

The  name,  "dysenteria  infantum,"  or  "infantile  dys- 
entery," is  suggested  for  the  infection  under  considera- 
tion. This  designation  would  distinguish  these  cases 
from  other  forms  of  intestinal  disorder,  and  also  from 
the  specific  dysentery  of  adults,  which,  although  having 
the  same  etiology,  seems  to  present  clinical  and  patho* 
logic  differences. 

From  the  foregoing  discussion,  it  may  be  fairly  con- 
cluded that: 

1.  The  diarrheal  disorders  of  a  large  series  of  chil- 
dren treated  in  the  Thomas  Wilson  Sanitarium  during 
the  summer  of  1902  were  produced  by  a  bacillus  thought 
to  be  identical  with  the  B.  dysenterUs  (Shiga). 

2.  The  cases  in  this  series  presented  the  clinical  and 
pathologic  features  of  the  several  forms  of  the  summer 
diarrheas  of  infancy. 

3.  There  is  good  reason  for  the  confidence  that  a  pro- 
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portion,  and  probably  a  large  one,  of  the  so-called  snm- 
mer  diarrheas  of  infancy  is  caused  by  the  B.  dysenteria 
(Shiga). 

4.  A  confirmation  of  the  work  of  Duval  and  Bassett 
by  establishing  the  etiology  of  this  yearly  epidemic 
among  infants,  wiU  make  possible  the  use  of  more  intel- 
ligent measures  to  control  and  suppress  it. 

5.  Hore  success  can  be  expected  from  prophylactic 
measures  and  from  medicinal  and  aenim  therapy  than 
ever  before. 


MAT.ARIAIi  DYSENTBEY. 


WILLIAM  BBITT  BURKS,  HJ). 

UEMPHia,  TIKK. 


One  has  but  to  review  the  literatnre  of  dTseatery  to 
arrive  at  the  concluflion  that  there  is  no  fixed  etiologic 
factor  in  this  diseaae ;  that  the  leaionfl,  which  are  mainly 
confined  to  the  large  intestine,  are  quite  characteristic, 
bnt  are  indnced  by  several  different  agents,  is  a  pretty 
constant  finding,  and  is  worthy  of  consideration. 

The  Anueba  coli  is  designated  as  the  specific  cansative 
factor  of  dysentery,  but  here  one  is  confronted  with  the 
fact  that  these  bodies  are  found  in  less  than  one-half 
of  the  cases  of  all  varieties  and  stages  of  the  disease, 
and  that  the  colon  may  be  the  normal  habitat  of  ame- 
bs,  not  only  of  this,  but  other  amebe — Amaba  guttula, 
diaphana,  v^rmiculana,  oblonga,  retieularia  and  pro- 
tma — which,  it  may  be,  are  quite  as  culpable  as  Amo^a 
coli.  Moreover,  these  bodies  are  nsnally  accompanied 
by  other  organisms,  some  pathogenic,  and  others  which, 
by  the  proper  environment,  may  bo  made  pathogenic. 
Again,  injections  of  amebic  stools  into  the  bowels  of 
laboratory  animals  have  not  produced  dysentery,  and 
on  the  other  hand,  ameba-free  stools  injected  in  like 
manner  have  produced  the  flux.  Amisha  coli  occurs 
nearly  constantly  in  the  pus  of  about  half  of  the  cases 
of  liver  abacees  from  dysentery;  hearing  out  the  con- 
tention of  Councilman  and  Lafleur  that  amebte  are 
found,  not  alone  in  the  pus  and  on  the  walls  of  intestinal 
ulcers,  bat  in  the  tissues  around  them,  they  could  not, 
therefore,  reach  the  liver  without  some  such  portals  of 
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entry.  I  quite  agree  that  the  Anueba  coli  is  one  of  the 
agents  in  the  etiology  of  dysentery. 

The  work  of  Shiga,  Flezner  and  others  hare  given 
the  profession  a  ray  of  hope  looking  to  the  TniniTniamg 
of  the  agents  of  this  great  scourge,  hnt  up  to  the  present 
we  are  only  able  to  say  that  there  are  "forms  of  dys- 
entery," under  which  heading  "several  diseases  tmlike 
in  their  etiology  and  pathol<^c  anatomy  and,  oc- 
curriog  under  different  conditions  of  climate  and  local- 
ity, alihoagb  resembling  each  other  to  some  extent  in 
their  symptoms."  Thus  we  have  dysenteric  and  diar- 
rheal symptoms  accompanying  typhoid  infection,  pneu- 
monia, bronchitis,  hepatitis,  abscess  of  the  liver,  etc. 

Celli  and  Fiocca  believe  that  the  Bacterium  eoU  com- 
munis is  the  etiologic  factor  in  dysentery;  this  in  con- 
nection with  a  bacillus  resembling  the  typhoid  bacHlns 
and  streptococci  induce  dysentery.  Flezner  has  ob- 
served in  the  Philadelphia  Hospital  one  case  of  dysen- 
tery, where  the  Bacillus  dysenteries  was  found,  and  states 
that  further  obaerrations  are  necessai?  to  determine  defi- 
nitely whether  this  form  of  discfise  prevails  in  this 
country. 

In  short,  it  seems  the  part  of  wisdom  to  admit  that 
in  so  far  as  there  is  a  distinct,  definite  causative  factor 
in  the  production  of  the  fiuzee,  we  are  largely  in  doubt. 

Thus,  desultorily,  I  am  lead  to  the  subject  of  this 
paper.  I  could  not  better  begin  than  by  quoting  from 
Uanson:  "In  respect  to  geographic  distribution  and 
certain  epidemiologic  points,  tropical  dysentery  hears 
a  close  resemblance  to  malaria.  Like  malaria,  although 
dysentery  is  found  in  temperate  climates,  in  them  it  is, 
with  exceptions,  a  comparatively  rare  and  mild  a£Fection. 
Like  malaria,  as  we  approach  the  Equator  dysentery 
tends  to  become  more  common,  and  in  type  more  severe. 
Like  malaria,  it  is  endemic  in  certain  spots,  where  it 
often  appears  in  sporadic  form,  and,  at  times,  in  limited 
local  epidemics.  Like  malaria,  it  may  extend  beyond 
these  endemic  spots  and  involve  more  extensive  tracts 


of  cotmtry.  Like  malaria,  it  appears  to  have  a  predi- 
lection for  lov-lying  damp  places;  and,  like  malaria, 
when  occurring  in  temperate  climatee  it  is  most  preva- 
lent in  the  late  snmmer,  or  in  early  antmnn.  Like 
malaria,  it  tends  to  disappear  on  the  cultivatioa  and 
drainage  and  improved  sanitation  of  a  conntry." 

In  looking  over  the  'Medical  and  Surgical  History 
of  the  War  of  the  Bebellion/'  I  have  been  struck  by  the 
apparent  accnrateness  of  the  observations  of  the  medical 
ofBcers  on  the  "Pathologic  Anatomy  and  Pathology  of 
Malarial  Disease,"  and  the  deductions  drawn  therefrom, 
measured  by  the  present-day  knowledge  of  the  patho- 
logic conditions  brought  abo  ut  by  the  malarial  para^te. 

The  postmortem  notes,  so  far  as  required  for  our  sub- 
ject, are  as  follows : 

Stomach. — In  21  of  the  cases  the  condition  of  the 
stomach  is  not  stated ;  it  was  normal  in  5  and  constricted 
in  1.  In  13  cases  a  morbid  condition  was  specified  thus : 
In  4  the  organ  contained  a  green-grumous  or  mud-like 
liquid ;  in  3  its  mucous  membrane  was  congested ;  in  1 
softened;  in  1  slate-colored;  in  1  thickened,  and  in  4 
ecchymosed. 

Intestinal  Canal. — In  6  of  the  40  cases  the  intestines 
were  reported  healthy;  in  9  their  condition  was  not 
stated.  In  13  of  the  remaining  25  cases  the  large  and 
small  intestines,  so  far  as  can  be  ascertained  from  the 
phraseology  of  the  reports,  were  both  affected.  Five  of 
the  cases  were  much  congested  or  inflamed,  but  not 
ulcerated;  in  the  first-mentioned,  for  instance,  the  canal 
was  almost  black  from  the  engorged  condition  of  the 
capillaries,  and  coagulated  blood  was  found  in  its  in- 
terior. In  1  of  the  13  cases  the  mucous  membrane  was 
softened,  and  in  7  ulcerated;  in  S  of  the  latter  the 
duodenum  alone  was  ulcerated,  although  the  canal  was 
generally  highly  congested;  in  1  the  ulcerations  were 
reported  as  slight ;  in  1  as  old ;  in  1  as  large  and  in  1 
as  email,  and  in  1  as  associated  with  a  congested  condi- 
tion of  ^e  mncooa  membrane.  In  6  of  the  25  cases  the 
condition  of  the  small  and  large  intestines  is  specifically 
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stated:  In  1  both  were  isflamed,  bat  the  patches  of 
Peyer  vere  not  diseased ;  in  1  both  were  much  congested 
and  ecchymosed;  in  2  deposits  of  black  pigment  were 
found  in  the  large  inteatine,  while  the  ileum  in  1  was 
but  slightly  congested,  and  in  the  other  merely  stained 
with  bile ;  on  the  other  hand,  the  patches  of  Peyer  in  1 
presented  the  pigmented  appearance,  while  the  rectum 
was  nlcerated ;  in  1  the  mucous  membrane  of  the  ileum 
was  softened  and  thickened,  that  of  the  colon  congested. 
In  the  remaining  6  of  the  25  cases  the  small  intestine  or 
ileum  only  waa  affected.  In  3  it  was  congested,  in  one  of 
which  the  patches  of  Peyer  and  the  solitary  glands  were 
enlarged;  in  1  it  was  ulcerated;  in  1  congested  to  a 
purple  color,  which  presented  a  deeper  tint  in  the  apices 
of  the  solitary  glands,  although  tJie  patches  of  Peyer 
were  unaffected;  in  1  also  there  was  a  deeply  colored 
congestion  which  was  especially  marked  throughout  the 
jejxmum. 

I  might  quote  the  parallel  obserTations  of  Maillot  and 
of  Laveran  on  the  incidence  of  dysentery  in  malaria 
among  the  French  troops;  many  others  have  contributed 
thoughts  along  this  line.  Craig,  in  his  book  on  Estivo- 
Autumnal  Malaria,  leans  very  pronouncedly  to  the 
Plasmodium  as  a  causative  factor  in  diarrhea  and 
dysentery. 

I  have  seen  many,  many  times  cases  of  dysentery  re- 
spond promptly  to  quinin  treatment.  I  am  not  now 
possessed  of  the  case  notes  in  these  cases,  but  I  remem- 
ber well  to  have  had  a  amall  epidemic  of  dysentery,  each 
case  of  which  began  with  the  algid  form  of  pernicious 
malaria.  These  were  not  merely  of  the  catarrhal  char- 
acter, but  there  was  "chopped  meat"  discharges,  evidence 
of  some  sloughing.  All  of  these  cases — about  12  in 
number — responded  to  ordinary  antiseptic  irrigations, 
gland  arousement  and  quinin  in  a  week  or  less.  Conva- 
lescence rapid. 

Lastly,  malarial  parasites  have  been  found  not  in- 
frequently in  the  vessels  of  the  mucosa  and  submucosa 
in  cases  of  malarial  dysentery  coming  to  necropsy. 


PATHOLOGY  AND  CLINICAL  HISTOBT  OF 
AMEBIC  DTSENTEET. 


H.  F.  EASRIS,  MJ>. 

ATLANTA,  GA. 


PATHOLOOT. 

The  alterations  found  in  the  bodies  of  those  dead  of 
amebic  dysentery  vary  greatly,  depending  on  the  time 
that  the  disease  has  existed,  the  extent  of  the  intestinal 
lesions,  and  the  complications  that  have  arisen  during 
the  course  of  the  malady — some  lesions  being  always 
found,  while  others  are  encountered  with  greater  or  lesa 
frequency.  Among  the  most  common  of  these  is  emacia- 
tion, which,  especially  in  chronic  cases,  is  often  extreme. 
On  opening  the  abdominal  cavity  peritonitis  is  occasion- 
ally enconntered,  which  may  be  very  mild,  and  fre- 
quently extends  but  little  beyond  that  portion  of  the 
membrane  that  surroirnds  the  large  gut,  but  in  those 
cases  where  perforation  has  occurred  a  general  suppura- 
tion  of  the  entire  cavity  is  found,  except  it  be  that  ad- 
hesions of  such  a  character  have  previously  formed  that 
the  contents  of  the  intestine  are  poured  into  a  closed 
sac  cut  off  from  the  general  peritoneimi;  under  such 
circumstances  the  condition  is  practically  one  of  abscess 
formation.  Though  not  invariably  the  case,  the  large 
gut  18  usually  adherent  to  the  coils  of  the  small  intes- 
tine or  other  viscera,  and  it  is  sometimes  united  to  the 
walls  of  the  abdomen  by  newly-formed  bands  of  fibrous 
tissue;  in  some  cases  neighboring  portions  of  the  large 
intestine  are  united  to  each  other.  As  a  result  of  these 
adhesions  the  colon  is  often  drawn  from  its  normal  posi- 
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tion,  and  in  eome  cases  is  greatly  distorted.  It  is  gen- 
erally found  that  the  walls  of  the  gut  are  so  thinned 
in  places  that  it  is  only  with  the  greatest  care  that  it 
can  be  removed  without  being  torn.  On  opening  the 
intoatine  it  ia  found  that  its  coats  are  much  thickened 
in  eome  situations,  and  that  on  its  surface  there  are 
numerous  ulcers.  The  extent  of  the  ulceration  variea 
greatly  in  different  cases,  it  being  sometimes  slight  and 
confined  to  one  portion  of  the  gut,  while  in  other  in- 
stances the  entire  mucous  surface  of  the  viscus  is  de- 
nuded ;  it  is,  however,  fortunately  true  that  in  fully  half 
of  the  cases  the  lesions  do  not  extend  upward  beyond 
the  beginning  of  the  transverse  colon.  The  ulcers  vary 
in  size  from  those  that  are  microscopic  to  others  that 
cover  a  large  portion  of  the  mucous  surface  of  the 
gut;  as  a  rule,  however,  they  arc  separated  from  each 
other  by  more  or  less  normal  mucous  luembrane.  The 
edges  of  the  ulcers  are  prominent  and  project  above  the 
general  surface.  The  floors  of  these  lesions  are  ashen- 
gray  in  color,  and  are  almost  always  covered  by  a  layer 
of  mucus,  in  which  there  are  particles  of  undigested 
food  and  masses  of  sloughing  tissue;  when  examined 
under  the  microscope  this  mucus  is  found  also  to  con- 
tain many  swollen  cells,  leucocytes,  amebee  and  myriads 
of  bacteria.  The  edges  of  the  ulcers  are  practically  all 
undermined,  and  not  uncommonly,  it  is  said,  fistulous 
tracts  connect  them  when  near  each  other,  though  I 
have  never  myself  been  able  to  demonstrate  this.  These 
lesions  may  be  rounded  or  irregularly  shaped,  but  more 
commonly  they  are  oblong,  and  lie  transverse  to  the  long 
axis  of  the  intestine.  It  ia  rather  curious  that  these 
portions  of  the  gnt  that  lie  nearest  the  attachment  of  the 
mesocolon  are,  as  a  rule,  but  little  affected.  The  mu- 
cosa between  the  ulcers  ia  usually  somewhat  reddened, 
but  it  may  appear  entirely  normal. 

The  intestinal  lesions  of  this  disease  are  almost  always 
confined  to  the  large  gut,  but  now  and  then  the  process 
extends  up  into  the  small  intestine  for  a  short  distance. 
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I  saw  tlie  appendix  involved  in  one  case ;  the  Bmall  gut 
waB  also  affected.  It  is  remarkable  that  in  cases  where 
recovery  occurs— even  in  instances  where  the  disease 
was  severe,  and  had  existed  for  some  time — the  large 
intestine  after  a  short  time  rarely  shows  macroscopic 
evidence  of  the  pronounced  ulceration  that  must  have 
existed. 

Our  knowledge  is  very  meager  as  to  the  exact  nature  of 
the  finer  alterations  that  occur  in  the  intestine  in  the 
early  stages  of  amebic  dysentery  ia  the  human  being, 
but  the  changes  that  take  place  in  the  large  gut  of  the 
dog  have  been  studied  by  several  investigators.  The 
sequence  of  events  that  occur  in  the  puppy  after  having 
received  an  injection  of  material  containing  living 
amebffi  aeema  to  be  briefly  as  follows : 

Collections  of  amebte  occur  on  the  mucous  surface 
of  the  intestine,  and  quickly  thereafter  the  epithelial 
cells  on  which  these  organisms  lie  exhibit  catarrhal 
changes  and  drop  off  from  their  basement  membranes; 
the  blood  vessels  in  the  tissues  below  dilate,  and  the 
lymphatics  become  enormously  distended  with  fluids. 
There  is  an  increase  in  the  number  of  lymphoid  cells, 
and  many  of  the  large  phagocytes  of  Metchnikoff  collect 
in  the  part ;  simultaneously  some  of  the  dilated  blood 
vessels  burst,  and  we  find  as  a  consequence  that  there 
are  many  red  and  white  cells  in  the  affected  area.  Fol- 
lowing this,  the  basement  membrane  on  which  the 
desquamated  epithelial  cells  originally  lay  breaks  down 
and  disappears,  and  the  blood  that  was  free  in  the  tis- 
sues at  once  finds  its  way  to  the  surface  and  becomes 
mixed  with  the  mucus  and  other  materials  present 
within  the  lumen  of  the  gut.  Necrotic  changes  in  the 
tissue  surrounding  the  crypts  quickly  follow,  and  these 
stmctaree  fall  out,  leaving  ulcers  that  extend  down  to 
the  muscularis  mucossB.  The  coat  just  named  offers 
considerable  resistance  to  the  downward  progress  of  the 
ulceration,  but  it  eventually  gives  way,  and  the  process 
passes  into  the  submucosa.    The  tissues  composing  this 
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coat  in  their  turn  undergo  necrotic  changes,  which  ex- 
tend rapidly  down  to  the  circular  muscular  layer,  and 
laterally  in  every  direction.  The  walls  of  these  ulcers 
are  not  made  np  of  the  pre-existing  tiasues  of  the  part, 
but  are  composed  of  enormous  collections  of  phagocytes 
of  Metchnikoft,  and  red  blood  cells,  with  a  smaller  num- 
ber of  polymorphonnclear  leucocytes  and  lymphoid  cells, 
and  a  few  plasma  cells. 

Thia  brings  us  to  the  conditions  practically  always 
found  in  the  human  being  dead  of  amebic  dysentery. 
When  we  examine  the  intestine  microscopically  it  is 
found  that  all  of  the  characteristic  lesions  extend  into 
the  Bubmucosa,  though  in  rare  instances  superficial  nl- 
cerfl  do  occur,  which,  however,  appear  not  to  have  any 
connection  with  the  predominant  process,  and  will  there- 
fore not  be  considered.  The  mucosa  that  lies  at  a  short 
distance  from  the  true  ulcers,  as  a  rule,  shows  astonish- 
ingly little  change,  but  as  the  edges  of  the  lesions  are 
approached  the  cells  lining  the  crypte  often  exhibit  de- 
cided catarrhal  change,  and  the  blood  vessels  in  the  sur- 
rounding tissues  are  frequently  considerably  dilated. 
Amebs  are  but  Beldom  found  either  within  the  lumina  of 
the  glands  or  in  the  tissues  that  lie  between  them.  At  the 
edges  of  the  ulcers  the  mucous  coat  generally  terminates 
abruptly,  but  now  and  then  this  layer  extends  outward 
over  the  surface  of  the  ulcer  to  a  greater  or  leas  dis- 
tance; this  outgrowth  of  mucous  tissue  is  composed 
mainly  of  deformed  and  only  partially  developed  crypts 
that  do  not  become  attached  to  the  underlying  tissues; 
these  bands  are  sometimes  reflected  back  over  the  normal 
mucosa.  In  rare  instances  the  process  of  healing  over 
of  the  ulcers  may  be  observed ;  this  consists  in  the  epi- 
thelial cells  growing  downward  from  the  edges  over  the 
surfaces  of  the  ulcers,  and  ultimately  covering  them 
with  a  single  layer  of  cells,  no  new  crj'pts  being  formed. 
Tl;(!  floors  of  the  open  ulcers  are  usually  formed  by  one 
or  the  other  of  the  muscular  coats — generally  the  inner — 
though  the  necrotic  process  not  uncommonly  cxtenda 
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completely  through  these  layers,  and  vre  find  only  the 
thickened  peritoneum  interposing  between  the  abdom- 
inal cavity  and  the  lumen  of  the  intestine.  Irrespective 
of  the  depth  to  which  the  ulceration  has  extended  the 
surfaces  of  the  lesions  are  always  made  up  of  partially 
necrotic  tissue,  in  which  there  are  multitudes  of  bac- 
teria, many  amebee,  and  great  numbers  of  cells.  In 
these  situations  swollen  bands  of  fibrous  tissue  that  ap- 
pear hyaline  and  take  acid  stains  intensely  are  frequently 
found;  they  contain  no  recognizable  nuclei.  It  is  note- 
worthy that  the  elastic  tissue  fibrils  are  quite  as  well, 
if  not  better,  preserved  in  these  areas  than  the  fibrous 
structures ;  this  is  exactly  opposite  to  what  occurs  in  the 
dog  under  similar  circumstances,  and  may  account  for 
the  great  rapidity  with  which  the  tissues  in  these  ani- 
mals break  down.  Just  beneath  the  surfaces  of  the 
ulcers  the  pre-existing  tissues  of  the  parts  are  found  in 
varying  stages  of  necrosis  depending  on  the  depth, 
and  these  structures  are  separated  by  accumulations  of 
fluids  between  them  and  the  presence  of  a  vast  number  of 
cells;  these  consist  of  polymorphonuclear  leucocytes, 
lymphocytes,  plasma  cells,  connective  tissue  cells,  mast 
cells  and  red-blood  corpuscles.  Amebie  are  commonly 
present  in  these  areas.  The  blood  vessels  are  for  the 
moat  part  dilated  and  filled  with  blood;  in  many  in- 
stances the  vessels  contain  thrombi.  The  vessel  walls 
are  frequently  necrotic,  particularly  on  the  side  nearest 
the  ulcers;  amebte  are  often  found  within  their  lumina. 
The  lymph  spaces  and  lymph  channels  are  universally 
distended  with  fluids  and  cells.  The  epithelial  cells  that 
fonnally  lined  these  vessels  become  greatly  swollen,  and 
almost  without  exception  desquamate,  and  then  lie 
loosely  within  the  lumina  of  the  vessel;  mixed  with 
these  cells  red  blood  corpuscles,  leucocytes  and  amebs 
are  frequently  fotmd.  Lower  down  in  the  walls  of  the 
gut  these  alterations  become  lees  pronounced,  but  the 
proximity  of  the  pathologic  process  is  usually  evidenced 
by  the  presence  here  and  there  of  small  collections  of 
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lymphocytes,  and  great  numbers  of  mast  cells  are  scat- 
tered throughout  the  tissupe.  Newly  formed  masses  of 
fibrotis  tissue  are  not  uncommonly  found  at  a  consid- 
erable distance  from  the  point  of  ulceration.  Where 
the  necrotic  changes  have  passed  through  the  muscular 
layers  the  subperitoneal  coat  is  always  greatly  thick- 
ened, and  the  tissuea  composing  it  exhibit  changes 
similar  to  those  that  have  been  described  as  occurring 
in  the  more  superficial  portions  of  the  intestinal  wall. 
While  it  is  true  that  the  amebie,  as  a  rule,  are  rather 
behind  than  in  advance  of  the  areas  of  greatest  patho- 
logic change,  they  are  not  uncommonly  encountered  at 
considerable  distances  from  the  edges  of  the  ulcers. 
Under  these  circumstances  I  have  been  struck  with  the 
fact  that  they  are  usually  acidophilic,  and  that  their 
nuclei  are  not  colored  by  basic  dyes.  Furthermore, 
numerous  bacteria  that  stain  well  are  found  within  them, 
and  in  many  instances  the  parasites  are  undergoing  dis- 
integration, and  the  micro-organisms  that  they  contain 
are  being  disseminated  into  the  surrounding  tissues.  The 
changes  that  occur  in  the  tissues  at  the  lateral  margins 
of  the  lesions  resemble,  on  the  whole,  those  that  take 
place  at  their  bases,  with  the  exception  only  that  the 
structures  composing  the  submuoosa  are  much  more  sus- 
ceptible to  the  action  of  the  poison  of  this  disease  than 
are  those  that  make  up  the  remaining  coats  of  the  in- 
testine; this  is  strikingly  shown  by  the  resistance  of  the 
muscular  is  mucosa,  which  always  projects  out  over  the 
necrotic  submucosa,  and  supports  the  overlying  mucous 
coat.  It  ia  thus  seen  that  the  imdermined  edges  of  the 
ulcers  in  this,  as  in  other  intestinal  diseases,  are  due  to 
the  power  of  the  muscular  coats  to  resist  the  poisons 
that  produce  the  pathologic  change.  Fibrin  is  frequently 
present  in  the  tissues  of  the  submucosa  in  the  neighbor- 
hood of  the  necrotic  areas.  In  the  lateral  margins  of 
the  ulcers  amebie  are  numerously  present,  more  so  tlian 
in  any  other  part  of  the  intestinal  walls;  they  lie  in  the 
necrotic  structures,  and  somewhat  within  the  tissues 
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that  are  more  or  less  normal,  bat  do  not  penetrate  yery 
far  as  a  mle.  The  changes  in  the  tissuea  are  always  in 
advance  of  the  great  body  of  amebie,  this  again  clearly 
showing  that  if  they  be  in  reality  the  cause  of  the  patho- 
logic  process  thej  must  necessarily  act  by  producing 
some  poison  that  is  absorbed  into  the  tissnes.  It  is  note- 
worthy that  the  lymph  nodes  that  are  present  in  the  mu- 
cosa and  submucosa  show  no  marked  increase  in  size,  and 
exhibit,  as  a  rule,  but  little  alta-ation  until  the  diseased 
process  actually  includes  them,  when  they  become  ne- 
crotic and  break  down  just  as  do  the  other  structures. 

Following  acute  amebic  dysentery — and  strangely 
enough  appearing  to  develop  only  during  the  first  few 
weeks  of  the  disease — abscess  of  the  liver  may  occur. 
These  lesions  may  be  situated  in  any  part  of  the  liver, 
and  I  do  not  think  from  a  study  of  the  literature  that 
they  are  so  strictly  solitary  as  they  are  generally  sup- 
posed to  be,  but  miliary'  abscesses,  such  as  occur  in 
pyemia,  very  rarely  take  place.  Any  part  of  the  liver 
may  be  involved,  but  the  convex  surface  of  the  right  lobe 
is  most  commonly  affected.  These  abscesses,  if  not  in- 
terfered with  surgically,  may  rupture  into  the  intestine 
or  neighboring  cavities,  and  may  even  open  externally; 
there  seems,  however,  to  be  a  marked  predisposition  on 
their  part  to  penetrate  through  the  diaphragm  and  ulti- 
mately break  into  the  lung.  When  this  occurs  an  abscess 
of  the  lung  develops,  the  contents  of  which  eventually 
discharge  through  the  bronchi.  The  .contents  of  the 
liver  abscess  is  made  up  of  rather  dark,  pus-like  ma- 
terial which  on  microscopic  examination  is  found  to  con- 
sist of  a  very  few  cells,  a  great  amount  of  granular 
debris,  and  numerous  amebse.  Amebse  are  always  found 
in  these  abscesses — ^this  being  even  the  case  in  dogs 
where  these  lesions  follow  experimental  dysentery.  The 
walls  of  the  liver  abscesses  may  consist  merely  of  disin- 
tegrating liver  Bubstuice,  or  may  be  made  up  where 
the  lesion  has  existed  for  some  time,  of  a  thick  mass  of 
fibrous  tissue  containing  numerous  lymphoid  and  plasma 
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cellB.  It  is  noteworthy  that  the  amebs  never  penetrate 
into  the  walla  of  the  liyer  abscesaes,  but  are  very  fre- 
quently found  just  along  the  edgea.  The  liver  cells 
in  the  vicinity  of  the  lesions  show  a  very  peculiar  degen- 
erative change  which  consists  in  the  formation  of  nu- 
cleated bodies  that  bear  considerable  resemblance  to 
amebffi.  Bacteria  are  usually  found  in  and  around  the 
walls  of  these  abscesses.  The  blood  vessels  in  the  area 
surrounding  the  lesions  usually  contain  no  blood,  but 
are  filled  with  a  granular  detritus.  In  some  instances 
areas  of  rhcxis  occur  around  the  edges  of  the  abscess. 
It  appears  to  me  that  there  can  be  little  doubt  that 
the  amebffi  reach  the  liver  by  means  of  the  portal  circn- 
lation,  though  it  has  been  assumed  by  some  that  the 
organisms  get  into  the  general  peritoneal  cavity,  find 
their  way  to  the  liver,  and  burrow  into  its  substance. 
The  fact  that  amebie  are  very  frequently  found  within 
the  blood  vessels  of  the  intestinal  wall,  even  when  no 
thrombosis  exists,  would  seem  to  make  it  necessary  that 
they  would  inevitably  reach  the  liver  substance. 

SYMPTOMATOLOGY. 

Amebic  dysaitery  is  a  disease  that  frequently  sets  in 
acutely,  but  almost,  if  not  quite,  as  commonly  the  be- 
ginning is  gradual.  In  the  former  class  of  cases  there 
is  nothing  in  the  symptoms  at  first  that  distinguishes 
the  disease  from  the  ordinary  acute  dysentery,  which 
is  so  extremely  common  in  the  southern  part  of  the 
United  States  in  the  spring  and  summer.  In  these  in- 
stances the  disease  begins  with  diarrhea,  quickly  fol- 
lowed by  stools  of  a  dysenteric  character;  the  patient 
complains  of  pain  and  tenesmus  in  the  abdominal  region, 
and  there  is  at  the  same  time  a  decided  quickening  of 
the  pulse  and  some  fever.  In  the  course  of  a  few  days 
or  weeks  the  severity  of  the  symptoms  usually  somewhat 
subsides,  but  in  exceptional  instances  the  patient  slowly 
grows  worse,  and  death  occurs  in  from  two  to  three 
weeks.  In  those  eases  where  improvement  follows  the 
acute  onset  the  disease  seems  always  to  become  chronic. 


and  it  is  in  this  stage  that  the  patient  nsnally  consults 
the  physician.  Where  the  disease  begins  gradually  the 
sufferer  is  rarely  able  to  state  with  definiteness  the  time 
when  bia  trouble  began;  he  remembers  only  that  about 
a  certain  time  he  began  to  note  that  his  bowels  would 
be  loose  for  a  day  or  so,  this  being  followed  by  constipa- 
tion. There  were  a  number  of  snch  periods  of  altemat' 
ing  constipation  and  looseness  of  the  bowels,  but  it  was 
observed  that  the  period  between  the  diarrheal  attacks 
became  less  and  less,  until  finally  a  condition  was  reached 
where  there  was  several  movements  of  the  bowels  in 
twenty-four  honrs.  About  this  time  the  patient  usually 
begins  to  observe  that  the  stools  contain  some  blood,  and 
he  has  slight  attacks  of  pain  and  tenesmus  at  the  time 
that  the  bowels  act.  At  the  end  of  a  few  weeks  the 
symptoms  in  every  way  resemble  those  that  are  en- 
countered at  an  equal  period  of  time  from  the  onset  in 
those  iastances  where  the  disease  began  acutely.  It  ia 
in  this  stage,  after  the  malady  becomes  chronic,  that  it 
generally  comes  to  the  notice  of  the  clinician,  as  in  the 
class  of  persona  who  suiter  from  this"  affection  a  phy- 
sician is  very  rarely  called  in  merely  for  an  acute  attack 
of  bowel  trouble.  After  the  disease  becomes  chronio  it 
nins  an  extremely  irregular  course,  sometimes  getting 
well  vrithout  any  apparent  cause  in  a  comparatively  short 
period  of  time,  while  in  other  instances  it  exists  for  many 
years.  Some  time  ago  Dr.  Reginald  Fitz  of  Boston 
wrote  me  that  he  had  noder  his  care  a  patient  who  had 
snflered  with  this  malady  since  the  Civil  War,  and  I  have 
myself  seen  many  instances  where  the  disease  continued 
fonr,  six  and  even  eight  years.  Though  somewhat  arbi* 
trary,  for  convenience  sake,  the  afEection  may  be  clin- 
ically divided  into  several  types,  it  being  under- 
stood, however,  that  either  of  these  may  pass 
into  the  other  at  any  time,  and  without  any 
apparent  cause: 

1.  The  Very  Mild  Form. — The  general  health  remains 
fairly  good,  there  is  no  fever  or  acceleration  of  the  pulse 
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worthy  of  mention,  and  the  appetite  is  good.  The  num- 
ber of  stools  vary  from  two  to  six  in  twenty-four  hours. 
This  is  the  form  almost  always  seen  in  children. 

2.  The  Moderately  Severe  Form. — In  this  type  of  the 
disease  the  general  health  is  never  good,  the  appetite  is, 
as  a  rule,  poor,  and  there  is  considerable  loss  of  flesh. 
The  pulse  is  increased  in  frequency  and  the  temperatm^ 
goes  up  toward  evening.  The  number  of  stools  rary 
from  six  to  twenty  in  twenty-four  hours. 

3,  The  Very  Severe  Form. — In  this  form  of  the  dis- 
ease there  is  great  emaciation  and  loss  of  appetite,  with 
sometimes  nausea  and  vomiting.  The  temperature  is 
irregular,  but  in  the  afternoon  is  usually  above  normal, 
and  the  pulse  is  weak  and  decidedly  accelerated.  The 
extremities  are  cold,  and  profuse  sweating  is  quite  com- 
mon. Hiccough  is  frequent.  The  atools  are  watery,  and 
consist  very  largely  of  blood  and  mucus,  in  which  sloughs 
are  sometimes  found.  The  number  of  stools  vary  from 
twenty  to  fifty  in  twenty-four  hours.  It  is  very  remark- 
able how  patients  may  remain  in  a  condition  of  this  kind 
for  days,  and  even  weeks,  and  finally  recover.  It  seems 
to  be  a  peculiarity  of  all  intestinal  affections  that  death 
may  be  very  closely  approached  without  a  fatal  termina- 
tion actually  occurring- 

There  are  very  remarkable  fluctuations  in  the  severity 
of  the  symptoms  in  all  forma  of  the  malady,  it  being  not 
an  imcommon  observation  that  the  disease  passes  quickly 
from  the  mildest  type  to  the  most  severe,  and  vice  versa. 
While  we  can  not  always  account  for  an  increase  in  the 
severity  of  the  clinical  course  of  this  affection,  it  is  true 
that  bodily  esertion  is  often  followed  by  a  decided  exacer- 
bation in  the  symptoms,  and  the  taking  of  certain  articles 
of  food  that  disagree  with  the  sufferer  frequently  oc- 
casion distressing  results;  alcoholics  seem  to  be  especially 
badly  borne — the  taking  of  beer  being  particularly  in- 
jurious. 

Among  the  symptoma  that  are  occasionally  en- 
countered may  be  mentioned  a  constant  aching  in  the 
back  that  is  not  relieved  by  the  recumbent  posture,  a  tear- 
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ing  sensation  in  the  region  of  the  colon,  great  ii 
in  the  stomach,  and  an  nrgent  desire  to  defecate  im- 
mediately following  the  taking  of  food  and  edema  of  the 
face  and  feet.  In  the  mild  form  of  the  disease  the  urine 
18  practically  norm&l,  but  in  the  severer  types  albumin  is 
occasionally  present.  I  have  examined  repeatedly  the 
urine  of  some  of  my  worst  cases  for  peptone  by  the 
method  of  Hoffmeister,  with  negative  results.  In  the 
severer  forms  of  the  disease  the  cblorids  are  often 
diminished,  and  in  the  worst  cases  may  be  totally  absent. 
Their  reappearance  after  having  been  absent  from  the 
urine  is  a  moat  favorable  indication.  In  the  milder 
forms  of  the  disease  the  stools  may  appear  almost  normal 
in  every  way,  but  a  careful  inspection  will  usually  re- 
veal the  presence  of  small  particles  of  bloody  mucus 
upon  the  surfaces  of  the  fecal  masses.  In  the  severer 
types  of  the  malady  the  movements  contain  considerable 
quantities  of  mucus  and  blood,  and  are  quite  soft  in  con- 
sistency. In  the  worst  forms  the  fecal  discharges  con- 
sist almost  entirely  of  blood  and  mucus;  stools  of  this 
character,  occurring  in  a  chronic  intestinal  affection,  I 
consider  entirely  characteriBtic,  and  even  in  the  absence 
of  a  microscope  I  should  feel  but  little  hesitation  in  mak- 
ing a  diagnosis  of  amebic  dysentery.  In  some  cases  just 
before  death  the  quantity  of  mucus  becomes  decidedly 
lessened,  the  stools  consisting  of  an  extremely  thin,  dark, 
blood-stained  fluid.  The  feces  are,  as  a  rule,  alkaline  in 
reaction,  but  are  occasionally  slightly  acid  in  mild  cases. 
On  microscopic  examination  the  stools  are  found  to  con- 
sist of  partially  digested  food,  much  mucus  and  blood, 
pus,  large  epithelioid  cells,  multitudes  of  bacteria,  and 
varying  numbers  of  amebfE,  Cereomonas  are  sometimes 
encoimtered. 

The  most  important  of  the  complications  of  amebio 
dysentery  is  liver  abscess;  out  of  ninety-five  eases  this 
has  occurred  fifteen  times — once  in  a  boy.  As  has  been 
before  stated,  this  complication  always  arises  during  the 
acute  period  of  the  disease,  there  being  no  instance  with 
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which  I  am  acqoainted  in  which  it  occurred  later.  It 
appears  to  be  more  common  in  the  northern  portions  of 
our  country  than  in  the  south,  aa  I  myself  have  seen 
this  in  only  two  instances  out  of  fifty-two  cases.  It  is, 
however,  quite  likely  that  the  proportion  is  greater  than 
thia,  even  here,  as  almost  all  of  my  cases  were  seen  after 
the  disease  had  become  chronic.  The  symptoms  of  liver 
abscess  are  by  no  means  always  characteristic,  there  being 
many  instances  recorded  where  the  disease  lay  latent  for 
a  considerable  period  of  time  without  it  being  suspected. 
The  usual  symptoms  are  a  throbbing  or  aching  pain  in 
the  region  of  the  liver,  which  may  be  reflected  to  the 
right  shoulder,  chills  and  fever  of  an  irregular  character, 
and  rapidity  of  the  pulse;  the  appetite  fails,  the  tongue 
becomes  coated,  the  patient  rapidly  loses  flesh,  and 
jaundice  is  occasionally  encountered.  On  physical  ex- 
amination the  liver  ia  found  to  be  enlarged ;  a  fullness 
or  marked  protuberance  sometimes  develops  at  the  lower 
margin  of  the  ribs. 

When  the  liver  abscess  opens  into  the  lung,  as  it  most 
frequently  does,  abscess  of  this  organ  develops.  The 
symptoms  of  this  condition  are  the  usual  signs  of  con- 
solidation in  the  lung,  with  congh  and  the  expectoration 
of  a  reddish-brown  fluid,  which  on  examination  with 
the  microscope  is  found  to  contain  amebae.  This  compli- 
cation is  rare,  it  having  occurred  in  only  three  instances 
out  of  ninety-five  cases  of  amebic  dysentery. 

Perforation  of  the  intestine  with  peritonitis  is  an  oc- 
casional complication  of  this  disease;  the  symptoms  are 
those  that  are  usually  observed  in  cases  of  this  kind.  It 
has  appeared  to  me  that  the  inflammatory  phenomena 
are  not  so  marked  as  in  the  septic  peritonitis  that  fol- 
lows operations. 

Appendicitis  has  been  observed  in  one  case.  The 
symptoms  would  naturally  be  those  commonly  observed 
where  this  organ  becomes  diseased,  but  in  the  instance 
to  which  I  refer  the  clinical  course  was  so  mild  that  the 
true  condition  of  affairs  was  not  suspected  during  life. 
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(From  ProtesaoT  Osler'i  Clinic,  The  Jahiu  Hopkins  Hoapital.) 
It  is  not  the  intention  in  this  paper  to  attempt  a 
complete  historic  account  of  amebic  dysentery.  I 
wish  merely  to  recall  the  fact  that  it  was  Losch,'  of 
St.  Petersburg,  who  in  1875  was  the  first  to  give  an 
accurate  description  of  amebsa  in  the  stools  of  a  dysen- 
teric patient.  Although  Lambl  and  Cunningham  had 
previously  described  amebte  in  the  stools  of  infants 
and  cholera  patients,  it  remained  for  Loach  to  associate 
the  amebffi  with  dysentery  in  the  relation  of  cause  to 
effect.  It  was  also  Losch  who  gave  to  the  organism 
the  name  Amceba  coli,  a  name  that  is  still  in  very  gen- 
eral use.  Kruse  and  Pasquale  advocate  the  adoption  of 
the  term  Amceba  dysenieriis,  first  suggested  by  Council- 
man and  Lafieur,  to  designate  the  pathogenic  ameba, 
reserving  the  name  Amccba  coli  (Liisch)  for  the  non- 
pathogenic ameba  occasionaUy  found  in  the  normal 
healthy  intestine.  In  America,  araebte  were  first  found 
by  Dr.  Osier,"  who  observed  them  in  1890  in  the  pus  of 
a  liver  abscess  originating  in  Panama  and  operated  on 
by  Dr.  Tiffany,  of  Baltimore.  I  purpose  attempting 
to  give  as  concise  an  account  of  the  disease  as  possible. 
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basing  the  description  largely  on  our  observation  of  the 
disease  and  its  complications  as  seen  at  the  Johns  Hop- 
kins Hospital. 

RELATIVE  FKEQUENCY, 

From  May  15,  1889,  the  date  of  the  opening  of  the 
Johns  Hopkins  Hospital,  to  May  1, 1903,  or  for  a  period 
of  nearly  fourteen  years,  there  have  been  in  all  depart- 
ments 120  cases  of  amebic  infection.  This  was  out  ot 
a  total  of  42,614  admissions  to  the  institution.  Of  the 
120  cases,  118  had  been  admitted  to  the  medical  wards. 
The  total  number  of  medical  patients  during  this  period 
was  15,817,  so  that  the  medical  amebic  cases  constituted 
0.74  per  cent,  of  the  total  medical  admissions.  Of  the 
two  remaining  cases,  which  were  admitted  to  Prof.  Hal- 
eted's  surgical  wards  without  having  been  medical  cases 
before  or  after,  one  had  an  amebic  abscess  of  the  liver 
and  the  other  an  amebic  abscess  of  the  floor  of  the 
mouth.  It  may  be  safely  said  that  these  120  cases  rep- 
resent pretty  accurately  practically  all  the  cases  of 
amebic  infection  that  have  been  admitted  to  the  hospital. 
It  is  doubtful  whether  very  many  have  escaped  observa- 
tion. Since  Dr.  Osier's  first  observation,  in  1890,  and  the 
appearance  of  Councilman  and  Lafleur's'  classical  mono- 
graph on  the  subject,  in  1891,  careful  examination  of 
the  stools  and  contents  of  hepatic  abscesses  have  been 
made  in  all  suspicious  cases.  E.xcluding  the  case  of  ab- 
scess of  the  lower  jaw  containing  amebte,  the  remaining 
119  cases  were  made  up  of  amebic  dysentery  or  amebic 
hepatic  abscess  cases.  Only  cases  in  which  the  his- 
tories positively  state  that  amebse  were  found  are  in- 
cluded in  the  series.  Three  cases  in  which  a  diagnosis 
of  amebic  dysentery  was  made,  hut  in  which  there  is 
no  record  in  the  history  of  amebas  having  been  found 
in  the  stools,  have  been  omitted.  These  were  in  all 
likelihood  actual  amebic  infections,  however,  the  failure 
to  note  the  presence  of  amebte  being  an  oversight.     So 
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also  in  connection  with  hepatic  abeceeses,  only  those  in 
which  there  is  a  definite  statement  that  amebs  were 
found  in  the  contents  of  the  abscess  or  in  sections  of 
the  absceES  wall  have  been  included.  Those  in  which 
no  amebte  were  found,  but  which  proved  sterile  on 
bacteriologic  examination  (a  fact  pointing  rather 
strongly  toward  an  amebic  origin),  have  been  omitted. 

ETIOLOGY. 

After  the  discovery  of  Bacillus  dysenteritB  (Shiga) 
as  a  cause  of  epidemic  and  sporadic  dysentery,  there 
was  for  some  time  considerable  doubt  expressed  as  to 
whether  the  Amceba  dyseniericE  played  such  an  important 
r6Ie  in  the  causation  of  amebic  dysentery.  It  was 
thought  that  possibly  the  intestinal  ulceration  was  first 
started  by  the  Shiga  bacillus,  and  that  the  ameba  was 
a  later  invader,  and  played  a  rather  secondary  rfile. 
Those  who  have  had  moat  experience  with  the  dysentery 
bacillus,  including  Flexner  among  others,  state  that 
there  is  unquestionably  a  form  of  dysentery  which  is 
quite  independent  of  that  produced  by  that  organism 
and  actually  due  to  the  inroads  of  the  Amteba  dysenterim. 
We  can  again,  therefore,  use  the  term  amebic  dysentery 
with  full  confidence.  The  pathogenic  agent  ia  unques- 
tionably the  Amaba  dysenterice. 

This  parasite  is  placed  by  Lenckart  in  the  class 
Bhizopoda  of  the  Protozoa.  It  ia  a  unicellular  organ- 
ism, varying  in  size  between  8  and  37  microns,  according 
to  Braun,*  but  usually  between  13  and  26  microns,  the 
average  diameter  being  about  20  microns.  Whereas  in 
different  eases  the  amebse  may  vary  greatly  in  size,  in  the 
same  case  they  are  usually  of  a  fairly  uniform  dimen- 
sion. The  body  of  the  ameba  consists  of  two  portions: 
the  inner  granular  portion  is  called  the  endosarc  or  en- 
toplasm;  the  outer,  clearer,  hyaline  portion  is  termed 
the  ectosarc  or  ectoplasm.  The  division  into  these  two 
parts  is  not  clearly  made  out  in  the  resting  stage,  but  be- 
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comes  very  diatinct  in  the  actively  motile  orgatUBms. 
The  greater  part  of  the  body  of  the  cell  is  comprised 
of  the  finely  or  coarsely  granular  endoaarc.  This  por- 
tion often  contaioB  BCveral  vacuoles  of  varying  size.  A 
nucleuB  can  occasionally  be  made  out  in  the  fresh  un- 
stained ameba;  more  distinctly  in  the  stained  prepara- 
tions. It  averages  about  6  microns  in  size,  and  is  sit- 
uated in  the  endoaarc,  near  its  border,  A  nucleolus  can 
be  recognized  in  the  stained  specimens.  The  ameba  fre- 
quently contains  foreign  bodies.  Red  blood  cells  con- 
stitute one  of  the  commonest  inclusions.  The  number 
of  red  cells  contained  may  reach  as  high  as  fifteen  or 
twenty.  Included  red  cells  are  apparently  more  numer- 
out  in  acute  cases.  Micrococci,  bacilli  and  granular 
debris  are  not  infrequently  seen  within  the  body  of  the 
cell. 

Probably  the  most  striking  thing  about  the  Amasba 
dysenterits  is  its  motility.  This  may  preaent  itself  in 
two  forms,  either  a  change  in  shape  or  a  change  in  place. 
The  change  in  form  is  also  of  two  kinds.  A  psendopo- 
diura,  consisting  of  a  process  from  the  hyaline  ectosarc, 
may  be  seen  to  be  protruded,  and  in  a  few  minutes  at- 
tracted into  the  body  of  the  cell  again.  A  more  remark- 
able change  in  form  ia  occasionally  observed.  This  con- 
sists in  the  sudden  throwing  out  of  a  process  of  the  ecto- 
sarc, which  instantaneously  partially  or  completely  en- 
circles and  envelopes  the  cell.  The  movements  of  loco- 
motion are  most  interesting  to  watch.  They  seem  al- 
most purposive  in  their  character.  A  hyaline  process  is 
thrown  out  from  one  border  of  the  paraaite,  and  the 
granular  endosarc,  with  its  inclusions,  rapidly  flows  into 
the  process.  By  the  continual  throwing  out  of  a  process 
from  the  same  side  of  the  cell  an  ameba  in  a  very  few 
seconds  will  cross  the  field  of  the  microscope.  In  some 
of  these  very  actively  motile  parasites  it  is  almost  im- 
possible to  differentiate  ectosarc  and  endosarc,  the  ameba 
changing  its  place  by  a  rapid  rolling  or  flowing  motion- 
In  a  general  way,  it  may  be  stated  that  the  more  acute 
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the  course  the  more  rapid  seem  to  be  the  moTements  of 
the  amebK.  When  a  satisfactory  portion  of  mucus  haa 
been  obtained,  almost  the  entire  field  with  the  oil  im- 
mersion lens  may  be  seen  to  be  comprised  of  very  act- 
ively motile  organiama.  Cold  tends  to  retard  the  activity 
of  the  parasites,  although  they  will  remain  fairly  active, 
often  for  hours,  at  the  room  temperature.  When  the 
temperature  falls  below  75  F.  the  ameboid  movements 
cease,  but  they  may  be  again  started  by  gently  raising 
the  heat  to  the  body  temperature  by  carefully  warming 
the  slide  over  a  spirit  lamp.  With  a  warm  stage,  the 
amebse  will  retain  their  motility  almost  indefinitely.  The 
activity  of  the  ameba  is  immediately  arrested  by  a  solu- 
tion of  quinin  of  the  strength  of  1  to  5000.  During  the 
process  of  death  of  the  organism  vacuolization  of  the 
cell  occurs. 

It  is  not  known  definitely  how  the  ameba  reproduces 
itself.  By  analogy,  however,  one  is  lead  to  assume  that 
this  takes  place  by  fission  or  spomlation.  The  ameba  is 
stained  by  various  basic  anilin  dyes.  The  staining  meth- 
ods, which  will  not  be  given  here,  are  not  perfectly  satis- 
factory, although  there  is  no  difBculty  in  recognizing 
the  organism  in  stained  sections  of  an  intestinal  ulcer  or 
wall  of  an  hepatic  abscess.  Mallory  and  Wright"  advo- 
cate thionin  as  a  differential  stain.  Their  method  aids 
very  materially  in  differentiating  amebse  in  sections  from 
mastzellen,  with  which  they  are  liable  to  be  mistaken. 
With  their  thionin  atain  the  nuclei  of  the  amebro  and  the 
granules  of  the  mastzellen  are  stained  brownish-red ;  the 
nuclei  of  the  mastzellen  and  of  all  other  cells  are  stained 
blue. 

Besistant  forms  of  amebfe,  similar  to  the  gamete  forma 
of  the  malarial  parasite,  have  been  noted  by  Cunning- 
ham, Orassi  and  Calandruccio,  and  by  Quincke.  These 
"encysted  amebfe"  are  believed  by  these  observers  to  be 
necessary,  under  certain  conditions,  for  the  transmission 
of  the  disease  from  one  person  to  another. 

S.  Mallorr  and  Wrigbt :  Fathologlcal  Tecbalque,  p.  S88. 
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The  uneba  is  very  difiScult  to  cultivate.  Kartnlis  used 
etrav-infuBion,  and  claimed  to  h&ve  been  able  to  grov 
the  parasite.  Objectiona  were  lat«r  made  to  hia  technic, 
as  it  was  believed  that  Ms  positive  resnlts  ma;  have  be» 
due  to  accidental  contamination.  Cell!  and  Fiocca*  suc- 
ceeded in  obtaining  pure  cultures  of  the  ameba.  They 
desctibe  two  phases  in  the  life  cycle — ^the  ameba  form 
and  the  cyst  form — and  they  state  that  the  amebs  mul- 
tiply by  division. 

(a)       TYPES  OF  AUEBA  FOUND  IN  THE  BTOOU. 

It  ie  now  well  recognized  that  amebe  may  occur  in 
the  stools  of  healthy  persona  or  in  the  discharges  of 
patients  suffering  from  other  diseases,  without  their 
having  in  these  cases  any  pathogenic  action.  Thna 
they  have  been  found  in  cases  of  chronic  diarrhea,  in- 
testinal tuberculosis,  typhoid  fever,  hemorrhoids,  and 
other  affections. 

As  a  result  of  careful  study  of  the  amebfe  found  in 
the  feces,  supported  by  inoculation  experiments, 
Quincke  and  Roos'  have  been  led  to  the  conclusion  that 
there  are  three  different  varieties  of  amebse  in  the  stools 
of  human  individuals.  The  names  which  they  give 
these  different  varieties,  with  their  pathogenic  actions, 
are  as  follows : 

1.  Amceba  intestini  vulgaris,  40  microns  in  diameter, 
coai«ely  granular,  and  not  pathogenic  to  either  human 
beings  or  cats. 

2.  Am(£ba  coli  mitia,  the  same  size,  pathogenic  for 
man,  but  not  for  cats. 

3.  AtiK^ba  coli  (Loscb)  or  Amceba  coli  felis.  up  to 
26  microns  in  diameter;  pathogenic  for  both  man  and 
cats,  and  producing  dysentery  in  both. 

It  will  be  seen  that  the  second  variety,  the  AnuBba 
coli  mitis,  which  is  pathogenic  for  man  only,  is  much 

e.  CelU  BDd  FIcwc* :  C«ntralbl>tt  [.  Btklerlologle.  vol.  xr. 
7.  Quincke  and  Rooi :  Berl.  kiln.  WocbeBichrllt,  Bd.  zzz,  ISBS. 
p.  1089. 
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larger  than  the  third  variety,  the  ordinary  Amaba  coH 
(Loscb). 

In  our  series  of  119  cases  of  dysentery  we  have  no 
positive  evidence  that  we  were  dealing  with  any  other 
than  the  usual  Amaba  dysenteria.  In  one  or  two  caeee, 
owing  to  the  average  diameter  of  the  parasite  found  be- 
ing rather  smaller  than  that  of  the  ordinary  ameba, 
it  was  thought  that  we  might  be  dealing  with  a  special 
type  of  the  parasite. 

(b)    DISTBIBUTION  OF  THE  AMEB^   IN  THE  HUMAN  BODY. 

The  usual  habitat  for  the  Amaba  dysenteria  is  in 
the  large  intestine.  Where  complications  follow,  it  may 
be  found  in  other  situations.  Thus  it  occurs  in  the 
contents  of  liver  abscesses,  in  the  sputum  of  patients 
with  hepato-pulmonary  abscess,  and  in  the  pleural  and 
peritoneal  cavities  when  a  liver  or  pulmonary  abscess 
breaks  into  one  or  other  of  these.  Other  situations  in 
which  amebs  have  been  found  are  as  follows: 

1.  In  the  buccal  cavity — the  so-called  Amaba  gingi- 
valis  of  Gro8  and  Amaba  buccalis  of  Sternberg.  These 
forms  were  found  in  the  tartar  scraped  from  the  teeth, 
and  are  regarded  as  being   identical   with  the  Amaba 


2.  In  the  urogenital  tract.  In  1889,  Baelz  described, 
under  the  name  of  Amoiba  urogeniialis,  large,  actively 
motile  amebee  in  the  urine  and  vagina  of  a  young 
woman,  23  years  of  age,  who  died  of  pulmonary  tuber- 
culosis.    Otber  similar  observations  were  reported. 

3.  In  pieces  of  necrotic  bone.  Kartulis  observed 
amebse  in  the  pus  from  an  area  of  necrosed  bone  in- 
volving the  lower  jaw  of  an  Arab,  aged  48. 

4.  In  an  abscess  in  the  floor  of  the  mouth.  This 
observation  was  reported  by  Flexner.'  The  case  oc- 
curred in  Dr.  Halsted's  wards  in  the  Johns  Hopkins 
Hospital,  and,  as  already  stated,  is  the  only  one  in  this 
series  of  120  cases  that  was  not  an  amebic  dysentery 

.    Ill,    1B92, 


or  amebic  hepatic  abscess  case.  The  patient  was  a  male, 
white,  aged  63  years.  The  amebte  were  obtained  from 
the  contents  of  the  absceaa  at  operation.  Flexner  be- 
lieved that  this  form  of  the  organism  was  closely  allied 
to,  if  not  identical  with,  the  Ameeba  dysenteruF. 

(c)      80DB0B  OP  THE  A.UVBX  AND  HODS  OF  INFE<7EI0N. 

Very  little  is  known  regarding  the  source  of  the 
ameba  and  the  mode  of  infection.  We  are  still  abso- 
lutely luifamiliar  with  the  life  history  of  the  parasite 
outside  the  body.  Inoculation  experiments  by  way  of 
the  mouth,  with  the  possible  exception  of  those  of 
Quincke  and  Boos,  with  the  so-called  encysted  forms, 
have  been  entirely  negative.  It  is  highly  probable  that 
infection  takes  place  by  way  of  the  gastro-intestinal 
tract,  and  that  amebic  dysentery  is  contracted  in  much 
the  same  way  that  typhoid  fever  is. 

QENEfiAl.    ETIOLOQIO    FACTOBS. 

(a)  Geographical  Source  of  Infection  in  the  Johns 
Hopkins  Series. — ^The  term  "tropical  dysentery,"  for 
many  years  used  almost  synonymously  for  "amebic 
dysentery,"  has  long  been  recognized  as  a  misnomer. 
Amebic  dysentery  is  not  confined  to  the  tropics,  but 
often  originates  in  the  subtropical,  even  in  the  higher 
temperate  zones.  Sporadic  cases  occur  in  New  Eng- 
land, and  it  will  be  remembered  that  last  year  Dr.  Dock" 
reported  before  this  Section  a  case  which  originated 
in  Michigan.  As  the  analysis  of  our  cases  shows,  the 
disease  occurs  very  frequently  in  Maryland  and  the 
bordering  states.  Of  the  119  cases  of  amebic  dysen- 
ter}',  the  disease  was  apparently  contracted  in  Baltimore 
in  83,  and  in  the  state  of  Maryland,  outside  of  Balti- 
more, in  13  cases,  or  a  total  of  95  cases  contracted 
within  the  state  of  Maryland;  S  in  the  District  of 
Columbia;  8  in  Virginia;  1  in  West  Virginia;  1  in 
North  Carolina;  1  in  Tetmessoe;  1  in  Georgia;  1  in 
Alabama;  2  in  Florida;  1  in  Cuba;  1  in  Brazil;  4  of 
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doubtful  source,  the  patients  being  saitore  or  travelers, 
and  it  being  impossible  to  determine  where  the  dysen- 
tery was  contracted.  It  will  thus  be  seen  that  the  dis- 
ease is  very  frequently  contracted  in  latitudes  aa  far 
north  as  Baltimore. 

(6)  Age. — The  incidence  of  the  disease  in  the  vari- 
ous decades  is  shown  by  the  following  figures:  There 
were  11  cases  in  the  first  decade;  8  in  the  second;  35 
in  the  third;  39  in  the  fourth;  20  in  the  fifth;  11  in 
the  sixth ;  4  in  the  seventh ;  1  in  the  eighth.  It  will  be 
seen  that  the  largest  number  of  cases  occurred  m  the 
third  decade,  35  cases  occurring  betwen  the  ages  of  21 
and  30.  The  youngest  patient  was  a  male  child  2  years 
8  months  old,  and  the  oldest  was  a  man  71  years  of 
age.  The  analysis  of  the  series  regarding  the  question 
of  age  is  of  interest  in  showing  the  rather  frequent 
occurrence  of  amebic  dysentery  in  very  young  children. 
As  stated,  there  were  11  cas^,  or  9,4  per  cent,  of  the 
total,  in  the  first  decade,  C  occurring  between  the  ages 
of  1  and  5,  and  h  between  6  and  10  years.  It  should 
teach  us  to  keep  in  mind  the  possibility  that  a  chronic 
dysentery  or  diarrhea  in  young  children  may  be  of 
amebic  origin.  This  fact  was  emphasized  by  Amberg" 
in  a  paper  in  which  he  reported  five  of  the  cases  of 
amebic  dysentery  in  children  from  Dr.  Osier's  wards. 

(c)  Sex. — There  is  much  disparity  in  the  relative 
prevalence  of  the  disease  in  the  two  seses,  as  illustrated 
by  this  series.  There  were  108  males  and  11  females. 
It  is  possible  that  the  out-door  life  of  men  render  them 
more  liable  to  infection,  by  drtoking  water  containing 
amebffi  or  by  conveying  the  parasite  to  their  mouths 
on  dirty  hands. 

(d)  Race. — The  series  was  composed  of  107  white 
and  13  colored  patients.  Considering  the  fact  that 
the  proportion  of  whites  to  blacks  in  the  hospital  is 
about  in  the  ratio  of  7  to  1,  it  would  appear  that  whites 
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are  a  trifle  more  frequently  attacked,  as  the  proportion 
of  whites  to  blacks  affected  was  approximately  9  to  1. 

(e)    Occupation. — There   was   nothing   in   the   con- 
sideration of  the  occupation  of  the  patients  to  throw  any 
special  light  on  the  soarce  of  infection. 
CLIKICAL  TYPES. 

Three  groups  of  amebic  dysentery  may  be  made  ac- 
cording to  the  severity  of  the  intestinal  symptoms.  The 
cases  may  be  classified  as  follows:  1.  Dysentery  of 
modefate  intensity.  2.  Grave  or  gangrenous  dysentery. 
3.  Chronic  dysentery.  Owing  to  lack  of  time,  and  in 
order  to  avoid  repetition,  these  three  types  will  not  be 
described  separately.  Moreover,  the  claseiflcation  is  a 
more  or  less  arbitrary  one,  and  cases  may  conform  to 
one  or  other  type  at  different  periods.  Thus  a  case  of 
dysentery  of  moderate  intensity  may,  and  often  does, 
become  chronic,  while  a  chronic  case  may  take  on  acute 
manifestations  and  assume  a  gangrenous  type. 

SYMPTOMATOLOGY. 

In  many  cases  the  onset  is  abrupt;  in  others  it  is 
more  gradual.  It  is  moat  acute  in  its  onset  in  the 
gangrenous  type,  which  is  seen  less  frequently  in  the 
latitude  of  Baltimore  than  in  the  tropics.  In  the  ma- 
jority of  cases  the  patient  is  rather  suddenly  seized  with 
an  attack  of  diarrhea.  In  a  few  hours,  or  a  day  or  two, 
the  dejections  assume  a  dysenteric  character,  blood  and 
mucus  constituting  the  bulk  of  the  movement.  In  the 
severest  cases  there  may  be  as  many  as  twenty  or  thirty 
such  movements  in  the  twenty-four  hours.  In  the 
severe,  acute  gangrenous  cases,  large  portions  of  slough- 
ing mucous  membrane  may  be  passed.  The  appetite  is 
impaired,  and  there  may  be  nausea  and  vomiting  in  the 
initial  stages.  There  is  usually  fever  at  the  onset,  the 
temperature  ranging  often  betwen  100  and  102  F.  When 
the  cases  become  chronic  the  temperature  may  become 
subnormal.  Frequently  there  is  considerable  abdominal 
pain  and  tenderness  in  the  acute  stages.     The  pain  is 


most  marked  over  the  lower  part  of  the  abdomen,  al- 
though it  may  be  generally  distributed.  It  is  inter- 
mittent and  of  &  colicky  character,  and  nanally  is  worse 
preceding  the  movementfi.  In  the  chronic  cases  there 
may  be  no  pain,  excepting  during  the  acute  exacerba- 
tions. Tenesmus  may  occur,  but  it  is  rather  the  ex- 
ception. This  is  explained  by  the  fact  that  the  lesions 
are  usually  moat  marked  in  the  cecum  and  ascending 
colon,  the  rectum  in  the  majority  of  cases  being  unin- 
Tolved,  or  only  to  a  slight  extent.  The  tenesmus  in 
bacillary  dysentery,  on  the  other  hand,  occurs  much 
more  frequently,  and  is  often  very  severe,  owing  to  the 
rectum  being  usually  much  more  extensively  involved. 
The  degree  of  emaciation  in  some  cases  may  be  ex- 
treme, and  is  only  surpassed  by  that  observed  in  car- 
cinoma of  the  esophagus.  It  is  rather  surprising, 
however,  how  little  the  general  health  of  the  hospital 
cases  is  affected  in  many  instances,  the  color  and  gen- 
eral nutrition  being  extremely  good.  The  majority  of 
our  cases  were  of  moderate  intensity,  and  in  these  the 
symptoms  soon  subsided  under  proper  treatment.  In  a 
considerable  percentage  of  cases  the  disease  is  subacute 
from  the  start,  and  gradually  passes  over  into  the  chronic 
form.  These  cases  are  characterized  by  alternate  at- 
tacks of  diarrhea  and  constipation.  In  the  periods  of 
exacerbation  the  symptoms  are  rarely  so  severe  as  in  the 
acute  cases,  and  the  diarrhea  is  usually  readily  amen- 
able to  treatment.  These  are  the  cases  which  are  often 
BO  difficult  to  actually  cure,  and  are  the  ones  that  so 
frequently  apply  for  readmission  to  the  hospital.  Of 
onr  119  cases,  19  were  readmitted  one  or  more  times, 
with  a  relapse  of  the  dysenteric  symptoms.  Of  these, 
12  were  readmitted  once;  14  twice;  1  three  times,  and 
2  four  times.  One  patient  was  admitted  to  the  hospital 
five  times  in  the  short  period  of  nine  months;  another 
was  admitted  five  times  during  a  period  of  one  year 
and  seven  months.  During  the  exacerbation  there  is 
pain,  frequent  passage  of  mucus  and  blood,  and  usually 
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Blight  elevation  of  temperature.  The  patients,  as  a 
rule,  do  not  feel  very  ill.  Nutrition  remains  fairly  good, 
and  the  marked  emaciation  usually  observed  in  these 
chronic  cases  in  the  tropics  was  practically  never  seen 
in  our  hospital  series.  The  numerous  evacuations  in 
these  cases  very  frequently  give  way  to  constipation  in 
a  few  days,  when  the  patients  are  kept  in  bed  and  placed 
on  bowel  irrigations. 

OHAEACTEH  or  THB  STOOLa. 

As  stated,  in  the  earliest  days  of  the  attack  the  move- 
ments are  very  frequent  in  the  severest  cases — as  many 
as  twenty  or  thirty  inovements  occurring  in  the  twenty- 
four  hours.  These  gradually  diminish  in  number  until, 
in  fatal  cases,  there  may  be  only  three  or  four  move- 
ments daily  for  the  last  few  daya  preceding  death.  This 
diminution  ie  in  large  part  due  to  the  gradual  loss  of 
expulsive  power,  brought  about  by  the  destruction  of  the 
muscular  cont  and  the  general  edema  of  the  bowel. 

The  earliest  stools  are  small  in  amount;  they  consist, 
after  the  expulsion  of  the  fecal  contents,  almost  en- 
tirely of  clear  or  slightly  turbid  and  very  viscid  masses 
of  blood-stained  mucus,  mixed  with  more  or  less  bright 
blood.  With  the  progress  of  the  ulceration  the  stools 
become  more  copious,  watery,  and  less  homogeneous,  and 
there  is  leas  blood.  They  contain,  also,  small,  opaque 
or  translucent,  gelatinous,  grayish-yellow  masses,  vary-  . 
ing  in  size  from  a  pin's  head  to  a  split-pea;  these  are 
fragments  of  necrotic  tissue  from  the  bases  of  the  ul- 
cers, and  they  contain  amebse.  Where  extensive  and 
rapid  sloughing  occurs,  the  stools  become  greenish,  gray- 
ish, reddish  brown,  or  a  mixture  of  these  colors ;  their 
consistence  ia  more  watery,  and  they  have  a  penetrating 
and  horribly  offensive  odor.  Not  infrequently  they  con- 
tain large  sloughs  in  the  form  of  tough,  stringy  masses 
of  a  grayish  or  brownish  color. 

In  cases  of  moderate  severity  with  sudden  onset  the 
stools  resemble  those  of  the  early  stages  of  the  grave 
fonn.    The  amount  of  blood  and  mucus  is  liable  to  be 
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leBB.  In  the  chronic  form  the  stools  are  homogeneoas, 
for  the  moet  part  watery  or  like  thin  gruel,  excepting 
during  the  periods  of  constipation,  and  of  an  earthy, 
yellowish-brown  color.  They  contain  fewer  flakes  of 
mucus  and  seldom  any  blood  or  necrotic  fragments. 

Microscopic  Examination  of  the  Bloody  Mucue. — In 
the  acute  casee,  besides  the  amebte,  whose  characteristics 
have  been  already  described,  large  numbers  of  red  blood 
cells,  few  leucocytes,  and  a  variable  number  of  degen- 
erated intestinal  epithelial  cells  are  seen.  In  a  great 
many  of  our  cases  eoeinophiles  have  been  present  in 
large  numbers.  They  were  found  in  the  stools  of  all  the 
five  children  with  amebic  dysentery  reported  from  Dr. 
Osier's  clinic  by  Amberg.'"  Charcot-Leyden  crystals  in 
rather  small  numbers  are  not  infrequently  present. 
They  usually  are  most  numerous  where  eosinophiles  are 
present  in  large  numbers.  They  occurred  in  four  of 
Amberg's  five  cases.  The  stools  also  contain  an  in- 
numerable variety  of  the  ordinary  intestinal  bacteria. 

Parasites  Other  Than  the  Ameha, — These  are  not 
infrequently  associated  with  tliis  organism  in  the  stools. 
Ciliated  infusoria — the  Trichomonas  intestinalis  and 
Cercomonas  intestinalis — are  comparatively  frequent 
associates.  When  they  occur  they  are  usually  present 
in  large  numbers.  One  case  in  this  series  was  of  ex- 
traordinary interest  in  that,  with  the  amebs  in  the 
stools,  there  was  also  an  intestinal  infection  with  the 
Strongyloides  intestinalis.  This  case  was  reported  by 
Thayer,  and 'is  of  particular  interest  in  that  it  was  the 
first  case  of  so-called  Cochin-Cliina  diarrhea  or  infec- 
tion with  the  Strongyloides  intestinalis  observed  in  this 
country.  The  stools  of  this  patient  also  contained  large 
numbers  of  cercomonadids  and  trichomonadids. 

CONDITION    OP    THE   BLOOD. 

Anemia  of  a  mild  secondary  type  usually  exists,  the 
reduction  in  the  hemoglobin  being  more  marked  than 
that  of  the  red  corpuscles.  At  first  thought  it  would 
seem  natural  to  expect  that  with  a  chronic  disease  of 


this  kind  the  red  cells  would  be  quite  markedly  reduced. 
This,  however,  was  not  found  to  be  the  case,  the  red 
cells,  in  fact,  being  nesrlj  normal.  In  analyzing  the 
blood  counts  in  our  records,  I  have  for  purposes  of 
comparison  kept  the  cases  with  amebic  abscesses  sep- 
arate from  the  uncomplicated  amebic  dysentery  cases. 
In  the  case  of  the  red  counts  and  the  hemoglobin  esti- 
mations, the  averages  were  made  from  the  first  blood 
reports  recorded  in  the  histories  after  admission.  In 
order  to  ascertain  whether  the  leucocyte  count  was  of 
any  material  value  in  determining  the  presence  or  not 
of  an  hepatic  abscess,  I  have  selected  the  highest  leu- 
cocyte counts  in  both  groups  during  their  entire  stay  in 
the  hospital.  In  many  of  the  early  cases  no  blood 
counts  were  made,  while  in  the  more  recent  cases  in 
many  instances  a  complete  blood  count  was  not  made. 
This  accounts  for  the  averages  of  the  red  cells,  leucocytes 
and  hemoglobin  being  made  from  varying  numbers  of 
cases. 

1,  Gases  with  Uncomplicated  Amebic  Dysentery. — The 
average  of  the  red  cells  in  33  coses  was  4,803,000  per 
c.mm. ;  the  average  number  of  leucocytes  in  43  cases 
was  10,600  per  cm. ;  and  the  average  hemoglobin  esti- 
mation in  36  cases  was  63  per  cent.  In  five  cases  the 
red  cells  were  0,000,000  per  c.mm.  or  over.  The  com- 
paratively high  average  of  the  red  cells  and  the  high 
count  in  these  five  cases  are  probably  explained  by  a 
concentration  of  the  blood  resulting  from  the  frequent 
bowel  movements.  It  will  be  further  seen  that  there 
was  a  considerable  reduction  in  the  hemoglobin  and 
only  a  very  slight  leucocytosis.  The  average  blood  count 
then  in  the  group  was,  red  cells,  4,802,000;  leucocytes, 
10,600,  and  hemoglobin  63  per  cent. 

2.  Cases  Complicated  by  Amebic  Abscess  of  the  Liver. 
— The  average  number  of  red  cells  in  15  cases  was  4,250,- 
000 ;  the  average  number  of  leucocytes  in  15  cases  was 
18,350;  and  the  average  hemoglobin  estimation  in  13 
cases  was  66  per  cent.  The  average  blood  count  in  this 


group  waa  as  follows:  red  cells,  4,250,000;  leacocytes, 
18,350,  and  hemoglobin  66  per  cent.  It  will  be  seen 
that  the  red  cells  were  only  TSOjOOO  lower  than  in  the 
previous  group.  The  leucocytosis  was  not  a  high  one. 
The  average  was  7,750  higher  than  in  the  nncomplicated 
dysentery  cases.  There  were  two  cases  in  which  the 
highest  count  was  under  10,000.  The  highest  lenoocy- 
toais  of  all  was  53,000. 

Some  observerB  hold  that  there  is  a  great  increase  in 
the  leucocytes  in  cases  of  amebic  hepatic  abscess  and 
emphasize  its  importance  in  the  diagnosis  of  such  cases. 
Pew,  however,  give  counts  supporting  their  statements. 
Although  our  series  shows  that  the  average  leucocyte 
count  in  the  amebic  abscess  cases  is  considerably  above 
that  in  the  uncomplicated  cases,  yet  it  is  doubtful 
whether  the  leucocyte  count  is  of  any  great  value  as  a 
means  of  diagnosis.  For  iustance,  in  the  uncomplicated 
series  there  were  ten  cases  in  which  the  leucocyte  count 
wss  above  the  average  in  the  abscess  cases.  In  two  of 
these  the  counts  were  40,000  and  47,000  respectively. 

The  average  differaitial  count  of  the  leucocytes 
showed  a  relative  increase  in  the  polymorphonuclears. 
Considering  the  rather  large  number  of  eoainophiles 
seen  in  the  stools  in  certain  cases,  it  was  thought  that 
there  might  be  some  change  in  the  relative  percentage 
of  these  oslls  in  the  blood.  With  the  object  of  determine 
ing  whether  there  was  such  a  change  or  not,  Dr.  Mc- 
Crae  made  differential  counte  in  a  number  of  cases,  but 
found  the  eosinophilic  cells  present  in  practically  nor- 
mal percentages. 

COMPLICATIONS. 

1.  Hepatic  Abscess  and  Hepato-Pulmonary  Abscess.—^ 
Abscess  of  the  liver  is  the  most  frequent  and  most  seri- 
ous  of  the  complications  of  amebic  dysentery.  Of  the 
119  cases  of  amebic  dysentery,  27,  or  32.6  per  cent.,  de- 
veloped hepatic  abscess.  It  is  impossible  to  draw  an 
accurate  comparison  between  this  percentage  and  the 
frequency  of  this  complication  in  the  extensive  statis- 
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tics  of  British  and  Preach  physicians  dealing  with 
dysentery  in  India,  owing  to  the  lack  of  mention  of  the 
etiologic  factor  in  the  latter.  In  a  hospital  series,  the 
percentage  of  hepatic  abBcees  cases  would  probahly  be 
higher  than  would  he  the  actual  percentage  outside  hoa- 
pitala,  owing  to  the  fact  that  the  severity  of  the  symp- 
toms from  this  complication  would  cause  the  victim  to 
seek  admission,  whereas  the  patient  with  dysentery 
alone  would  not  be  so  likely  to  enter  a  hospital.  There 
were  34  cases  in  males  and  3  in  females.  According 
to  decades,  the  cases  occurred  as  follows:  second,  none; 
third,  10 ;  fourth,  5 ;  fifth,  7 ;  sixth,  3,  and  seventh,  2. 
It  will  be  seen  that  the  largest  number,  10,  or  35.7  per 
cent,  of  the  totiil  eases,  occurred  between  21  and  30 
years.  The  complication  was  also  most  frequent  in  this 
decade  in  Waring's  more  extensive  statistics.  Whether 
there  were  any  special  determining  factors  predisposing 
tiie  patients  to  the  development  of  this  complication 
could  not  be  ascertained.  In  one  case  direct  traumatism 
in  the  hepatic  region  seemed  a  factor.  The  Anglo- 
Indian  authorities  lay  great  stress  on  the  predisposing 
influences,  particularly  of  alcohol,  but  also  of  condi- 
ments and  high  temperature. 

Relationship  to  Onset  of  Dysentery. — ^The  series  was 
analyzed  for  the  purpose  of  determining  the  length  of 
time  the  dysentery  had  lasted  before  the  symptoms  of 
hepatic  abscess  manifested  themselves.  The  result  was 
as  follows:  In  3  cases  there  was  no  statement  as  to 
bow  long  the  dysentery  had  lasted.  In  5,  the  intestinal 
manifestations  bad  been  so  unimportant  as  to  lead  t^e 
patient  to  state  on  inquiry  that  he  had  not  bad  diarrhea. 
Definite  data  are  given  in  19  other  cases.  In  eight  cases 
the  dysentery  bad  Usted  one  month  or  less.  In  one  of 
these  the  dysentery  and  abscess  symptoms  had  come  on 
simultaneously,  and  in  three  others  the  dysentery  bad 
lasted  only  two  weeks;  in  1  case  the  dysentery  had  lasted 
two  months;  in  1,  three  months;  in  Z,  four  months;  in 
1,  five  months;  in  2,  six  months;  in  1,  seven  months; 


in  1,  eight  montlis;  in  1,  one  year,  and  in  1,  six  years. 
The  statement  is  sometimes  made  that  hepatic  abscess 
only  derelops  in  the  Tery  acute  stages.  The  above 
analysis  amply  proves  the  contrary.  It  showu,  however, 
that  the  largest  number  did  develop  within  the  first 
month  after  the  onset  of  the  dysentery.  It  must  be 
emphasized  that  in  one  case  the  intestinal  symptoma 
had  lasted  one  year  and  in  another  case  the  remark- 
ably long  period  of  six  years.  Probably  the  most  in- 
teresting fact  of  all  is  that  in  5  cases  the  intestinal  dis- 
turbance had  not  been  sufficient  to  attract  the  patient's 
attention.  In  22  of  our  27  casee  of  hepatic  abscess  there 
was  clinically  or  anatomically  the  existence  of  amebic 
dysentery,  although  in  two  of  these  cases  there  were  only 
the  scars  of  old  nlcers.  In  two  of  the  remaining  five 
cases  the  intestine  seemed  normal  at  autopsy.  This  is 
an  interesting  fact,  as  it  shows  that  the  ulceration  may 
be  so  alight  as  to  cause  no  evidence  after  healing,  and 
yet  hepatic  abscess  may  result  in  such  caaea.  The  other 
three  cases  were  among  those  that  recovered,  and  no 
history  of  dysentery  had  been  obtained,  amebie  being 
present,  however. 

Number  of  Abscesses. — The  belief,  formerly  held,  that 
amebic  hepatic  abscess  is  nearly  always  single,  is  no 
longer  tenable.  There  may  be  only  one  large  abscess, 
but  not  infrequently  there  are  two  or  three  fairly  large 
abscesses,  while,  on  the  other  hand,  there  may  be  thou- 
sands of  minute  abscesses,  some  almost  indistinguishable 
to  the  naked  eye.  These  minute  abscessea  have  also  been 
shown  to  contain  amebce.  In  8  of  the  cases  the  abscesses 
were  multiple.  The  most  freqnent  situation  for  the  single 
large  abscess  or  for  the  multiple  large  abscesses  is  the 
upper  and  posterior  part  of  the  right  lobe  of  the  liver 
under  the  diaphragm.  Autopsies  were  obtained  in  22 
'  of  the  S7  fatal  cases  of  amebic  dysentery.  Eighteen  of 
these  eases  were  fonnd  to  have  hepatic  abscesses.  In  10 
there  was  a  single  large  abscess  in  the  npper  part  of  the 
right  lobe. 


330 

Spontaneous  Rupture  of  Abscess. — Amebic  abflcesa  of 
the  liver  may  rupture  Bpontaneoualy.  In  oar  series  of 
27  cases  the  abscess  ruptured  into  the  aurrotuiding  tIb- 
cera  or  tissuea  as  follows:  Through  the  diaphragm, 
producing  abscesses  in  the  right  lung  or  discharging 
themselves  through  the  bronchi  in  9  cases;  into  the 
right  pleural  cavity,  causing  an  empyema  in  3  cases— in 
one  of  these  a  pyo-pneumothorax  was  recognized  clinic- 
ally ;  into  the  duodenum  in  1  case ;  into  the  inferior  vena 
cava  in  3  cases.  In  one  case  the  abscess  extended  into 
the  retroperitoneal  tissues,  involving  the  muscles  of  the 
back  and  the  psoas  muscle.  In  another  an  abscess  in 
the  lower  part  of  the  right  lobe  of  the  liver  invaded  the 
right  kidney.  This  explained  a  hematuria  that  the 
patient  had  previous  to  admiaaion.  One'  of  the  cases 
was  remarkable  in  that  a  large  abscess  in  the  upper 
part  of  the  right  lobe  had  entirely  healed  and  had  been 
replaced  by  a  mass  of  dense  fibrous  tissue  measuring 
about  3  cm.  in  diameter.  This  abscess  had  previously 
ruptured  through  the  diaphragm  into  the  lung,  and  the 
patient  died  from  the  effects  of  a  large  abscess  in  the 
lower  lobe  of  the  right  lung,  in  which  amebs  were 
found.  The  opening  in  the  diaphragm  was  found  en- 
tirely closed  at  autopsy.  Seven  of  the  abscesses  were 
intact  at  the  time  of  the  autopsy.  The  series  shows, 
what  all  statistics  have,  that  the  rupture  is  most  fre- 
quently through  the  diaphragm  into  the  lower  lobe  of 
the  right  lung  with  the  establishment  of  an  hepato-pul- 
monary  abscess.  The  relatively  large  number  of  rup- 
tures (three)  into  the  inferior  vena  cava  is  of  extreme 
interest.  In  one  case,  the  inferior  vena  cava,  beginning 
at  a  point  just  above  the  rupture,  contained  an  or- 
ganized, decolorized,  firm  thrombus,  which  extended  up- 
ward and  projected  into  the  right  auricle,  which  it 
nearly  filled.  In  addition  to  the  situations  above  noted 
where  rupture  may  take  place,  the  abscess  may  open 
into  the  pericardium,  the  stomach,  bladder,  colon,  or 
small  intestine,  peritoneum,  or  through  the  skin  in  the 
right  hypochoudrium. 
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Symptoms  of  Hepatic  Abecets. — The  eymptoms  may 
be  insidioiiB  in  thek  onset,  or  they  may  be  nBhered  in 
fairly  abruptly.  Pain  is  one  of  the  earliest  gymptoms. 
At  first  it  is  usually  dnll  and  aching,  later  becoming 
lancinating  and  tearing  in  character.  The  former  is 
due  probably  to  stretching  of  the  liver,  while  the  latter 
is  attributable  to  involvement  of  the  peritosetun  or 
pleura.  The  situation  of  the  pain  varies  greatly.  It 
may  be  in  the  epigaatrium,  right  hypochondriac,  lower 
right  azillaryj  or  scapular  region.  It  is  quite  surpris- 
ing the  large  number  of  our  cases  that  have  complained 
of  pain  in  the  region  of  the  right  shoulder-joint.  This 
is  a  reflex  pain  through  the  phrenic,  which  receives 
large  twigs  from  the  fourth  cervical.  The  fever  which 
develops  is  at  first  usually  of  a  continuous  type;  later 
it  becomes  remittent,  and  still  later  of  an  intermittent, 
septic  type.  At  this  stage  cMUb  are  common,  and  the 
symptoms  may  simulate  malaria.  Profuse  sweating  is 
the  rule.  The  pulse  ranges  between  100  and  140,  and 
there  is  a  certain  amount  of  dyspnea,  especially  with 
any  pleural  or  pulmonary  involvement.  There  may  be 
nausea  and  vomiting.  Emaciation  may  be  very  marked. 
The  patients  have  a  sallow  icteroid  tint,  and  the  con- 
junctivse  have  a  yellowish  hue.  The  French  think  that 
there  is  something  almost  pathognomonic  in  the  facial 
appearance  of  these  cases.  Marked  jaundice  is  quite  rare. 
As  shown  above,  there  is  usually  a  moderate  leucocyto- 
sis,  the  average  in  our  cases  being  18,300  per  cmm. 

Physical  examination  may  show  some  fullness  in  the 
epigastrium  or  right  hypochondrium.  There  may  be 
tenderness  over  the  hepatic  region,  and  if  the  abscess  has 
attained  considerable  size  the  edge  of  the  liver  will  be 
palpable.  If  the  abscess  be  situated  on  the  lower  aspect 
of  the  right  lobe  or  in  the  left  lobe,  its  presence  is  more 
likely  to  be  suspected  early  then  when  situated  else- 
where. Percussion,  when  the  abscess  is  of  oonsiderable 
dimensions,  will  nearly  always  reveal  an  increase  in 
the  area  of  hepatic  flatness.    Owing  to  the  fact  that 
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the  large  abscesseg  are  most  frequently  situated  in  the 
upper  and  posterior  part  of  the  righfrlobe,  it  will  usually 
be  found  that  the  hepatic  flatness  will  reach  much 
higher  than  normal  in  the  axillaiy  line,  and  extending  as 
high  aB,  or  higher  than,  the  angle  of  the  scapula.  Aus- 
cultation may  reveal  nothing  unusual.  There  may  be 
an  audible  peritoneal  rub  over  the  liver,  or,  if  the  in- 
flammatory trouble  has  extended  through  the  dia- 
phragm, there  may  be  a  pleuritic  friction  rub. 

If  the  extension  of  the  abscess  upvard  be  gradual, 
adhesions  may  take  place  betwen  the  visceral  and  dia- 
phragmatic pleura,  and  the  abscess  may  open  directly 
into  the  lung,  with  the  establishment  of  a  hepato-pul- 
monary  abscess.  Bupture  of  the  hepatic  abscess  into  the 
lower  lobe  of  the  right  lung  took  place  in  9  of  our  2? 
cases  of  hepatic  abscess,  or  in  33.3  per  cent.  The  in- 
vasion of  the  lung  is  usually  ushered  in  by  an  aggravat- 
ing congh  of  a  convulsive  character.  The  signs  of  in- 
volvement of  the  right  lung  are  indicated  by  an  increase 
in  the  area  of  dulness  at  the  right  base,  feeble,  tubular 
breathing  and  possible  increase  in  the  tactile  fremitus. 
In  the  cases  where  the  pulmonary  abscess  communicate 
with  a  bronchus,  the  most  characteristic  feature  is  the 
expectoration  of  a  reddish-brown  sputum  described  by 
Budd  as  having  an  "anchovy-sauce"  appearance.  The 
peculiar  color  of  this  expectoration  is  very  characteristic. 
The  contents  of  the  hepatic  abscess  it«elf  are  not  of  this 
character,  and  the  peculiar  color  is  probably  due  to  the 
admixture  of  the  hepatic  pus  with  blood  as  it  passes 
through  the  lung.  Microscopic  examination  of  the  ex- 
pectoration will,  on  persistent  search,  practically  always 
reveal  the  presence  of  amcbie.  They  were  present  in  the 
sputum  of  all  our  cases.  It  further  will  show  abun- 
dance of  disintegrated  pus  cells,  a  few  liver  cells,  some 
elastic  tissue  from  the  lung,  hematoidin  crystals,  and 
occasionally  Charcot-Lcyden  crystals.  If  the  pulmon- 
ary abscess  at  intervals  freely  evacuates  itself  through 
the  bronchus,  the  physical  signs  over  the  affected  area 


may  be  those  dmracteristic  of  a  pulmonary  cavity.  The 
rupture  of  an  hepatic  abscess  into  the  lung  is  usually 
followed  by  a  decided  diminution  in  the  size  of  the  liver 
as  detennined  by  palpation  and  percussion. 

Bacterioscopic  and  Bacteriologic  Examination  of 
Hepatic  Abscesses. — In  all  the  cases  but  one,  amebae 
were  found  in  the  abscess  contents.  The  exception  was 
a  case  of  healed  hepatic  abscess.  Amebse  were  found, 
however,  in  the  pus  of  a  luj^  abscess,  from  the  effects 
of  which  the  patient  died.  The  statement  that  the 
hepatic  abscesses  are  usually  sterile  requires  to  be  modi- 
fied. Not  at  all  infrequently  bacteria,  in  addition  to 
amebse,  are  also  present.  The  bacteriologic  study  of  our 
series  of  27  cases  gave  the  following  results:  The 
Staphylococcus  aureus  was  found  m  6 ;  the  Bacillus  coli 
communis  in  5,  usually  associated  with  other  organ- 
isms; the  Streptococcvs  pyogenes  in  3,  and  the  Micro- 
coccus lanceolatus  and  Bacillus  pyocyaneus  in  1  each. 

Avenues  of  Infection  of  the  Liver. — ^Two  views  are 
held  as  to  how  the  amebee  reach  the  liver.  One  view  is 
that  they  migrate  through  the  intestinal  wall  and  enter 
the  peritoneal  cavity.  Once  reaching  the  peritoneum, 
they  are  supposed  to  pass  toward  the  liver,  the  tissue  of 
which  they  invade.  Councilman  and  Lafluer  considered 
this  the  likely  mode  of  infection,  and  thought  it  amply 
explained  the  occurrence  of  the  large  abscesses  in  the 
upper  part  of  the  liver  near  the  diaphragm,  as  well  as 
of  the  multiple  smaller  superficial  abscesses.  In  support 
of  this  view,  Lafleur  cites  a  case  of  dysentery  in  which 
a  peritonitis  existed  with  amebee  in  the  exudate  over  the 
intestinal  coils  and  over  the  surface  of  the  liver.  Rog- 
ers," who  has  made  a  study  of  amebic  dysentery  and 
hepatic  abscess  in  India,  believes  that  this  la  the  method 
of  infection  in  a  good  many  cases. 

The  most  rational  theory,  and  the  one  that  has 
the  largest  number  of  supporters,  is  that  infection  of 
the  liver  occurs  by  way  of  the  portal  vein.     There  is 

11.  RDcera:  British  Uedlcal  JonniBl,  SepT.  20.  1902. 
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ample  evidence  Id  favor  of  this  view.  Dr.  W.  0.  Mac- 
Callum,  of  the  Johns  Hopkins  Hospital,  in  a  verbal 
communication,  informs  me  that  in  a  number  of  recent 
cases  he  has  found  the  amebe  in  considerable  numbers 
within  the  portal  capillaries  at  the  margins  of  the  in- 
testinal ulcers.  Such  a  method  of  infection,  it  would 
seem,  could  alone  explain  the  innumerable  small  ab- 
scesses scattered  throughout  the  entire  liver  in  many  of 
the  cases. 

2.  Amebic  Empyema. — In  two  cases  the  hepatic  ab- 
scess ruptured  directly  into  the  right  pleural  cavity.  In 
a  third  case,  an  amebic  abscess  of  the  lung  rup- 
tured into  the  right  pleura,  giving  rise  to  a  pyo-pneu- 
mothorax  which  was  recognized  clinically. 

3.  Perforation  of  (As  Colon  and  Peritonitis. — Just  as 
in  typhoid  fever,  the  intestinal  ulceration  may  become 
so  deep  that  perforation  of  the  colon  eventually  results. 
This  occurred  in  three  cases  in  our  series.  In  one  case 
the  patient  was  operated  on  within  three  hours  after  the 
perforation  occurred.    He  failed  to  recover,  however, 

■i.  Intestinal  Hemorrhage. — At  first  thought  it  seems 
somewhat  surprising  that  intestinal  hemorrhage  is  not 
more  frequent,  considering  the  extent  of  the  ulceration 
in  the  severest  cases.  It  occurred  in  3  cases  in  the  series. 
Its  infrequency  is  due  to  the  fact  that  the  vessels  are 
thrombosed  in  the  area  of  infiltration. 

Other  Associated  Infections. — It  is  of  considerable 
interest  that  the  amebic  dysentery  was  associated  with 
another  protozoan  infection  in  a  number  of  instances. 
Five  of  the  patients  also  had  malaria.  Three  of  these 
were  double  tertian  and  two  estivo-autumnal  infections. 
Flexner^*  reported  one  of  these  cases  and  found  in  addi- 
tion the  BacQlta  coli  communis  and  the  Micrococcus 
lanceolatvs  in  the  cultures  from  various  organs.  Another 
case  was  of  extraordinary  interest.  The  patient  had  suf- 
fered from  dysentery  for  six  years.    On  admission  it  was 

12.  Flginer:  Johai  Hopkins  Hocpltal  BnllMlo,  toL  tU,  1806, 
p.  171. 
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found  that  he  was  also  suffermg  from  typhoid  fever, 
confirmed  by  a  positive  Widal  reaction.  The  typhoid 
waa  complicated  by  a  double  thrombosia  of  the  femoral 
veins.  During  convalescence  be  developed  an  amebic 
abscess  of  the  liver  for  which  he  was  operated  on,  with 
eventual  recovery.     One  patient  had  pulmonary  tuber- 

CUlOBlE. 

UOBBID  ANATOUT. 

The  intestinal  inflammation  and  ulceration  is  con- 
fined almost  exclusively  to  the  large  intestine.  In  3  of 
our  cases  there  was  alight  superficial  ulceration  in  the 
last  few  centimeters  of  the  small  intestine. 

The  intestinal  lesion  consists  of  tdceration  which  has 
been  preceded  by  infiltration  of  the  submucosa  due  to 
an  edematous  condition  and  to  multiplication  of  the 
fixed  cells  of  the  tissue.  In  the  earliest  stage  these 
local  infiltrations  appear  as  hemispherical  elevations 
above  the  general  level  of  the  mucosa.  The  mucous 
membrane  over  these  soon  becomes  necrotic  and  is  cast 
off,  exposing  the  infiltrated  submucous  tissue  as  a 
grayish-yellow  gelatinous  mass,  which  at  first  forms  the 
fioor  of  the  ulcer,  but  is  subsequently  cast  off  as  a 
slough.  The  individual  ulcers  are  round,  oval  or  irreg- 
ular, with  infiltrated  undermined  edges.  The  visible 
aperture  is  often  small  compared  with  the  loss  of  tissue 
beneath  it,  the  ulcers  undermining  the  mucosa,  uniting 
and  forming  sinuous  tracks  bridged  over  by  apparently 
normal  mucous  membrane.  According  to  the  stage  at 
which  the  lesions  are  observed,  the  floor  of  the  ulcer  may 
be  formed  by  the  submucous,  the  muscular  or  the  serous 
coat  of  the  intestine.  The  nlceration  may  affect  the 
whole  or  some  portion  only  of  the  large  intestine,  par- 
ticularly the  cecum,  the  hepatic  and  sigmoid  flexures 
and  the  rectum.  In  severe  cases  the  whole  of  the  intes- 
tine is  much  thickened  and  riddled  with  ulcers,  vrith 
only  here  and  there  islands  of  intact  mucous  membrane. 
Healing  takes  place  by  the  gradual  formation  of  fibrous 
tissue  in  the  floor  and  at  the  edges  of  the  ulcers,  which 


may  eventusUy  result  in  partial  and  irregular  strictures 
of  the  bowel. 

Microscopic  Examination. — A  notable  absence  of 
the  products  of  purulent  inflammation  appears.  In  the 
infiltrated  tissues  polynuclear  leucocytes  are  seldom 
found  and  never  constitute  purulent  collections.  Am- 
ebfe  are  found  more  or  less  abundantly  in  the  tissues 
at  the  base  of  and  around  the  ulcers,  in  the  lymphatic 
spaces,  and  occasionally  in  the  portal  capillaries. 

Two  kinds  of  lesions  occur  in  the  liver.  First  there 
are  local  necroses  in  the  parenchyma,  scattered  through- 
out the  organ  and  possibly  due  to  the  action  of  chemical 
products  of  the  amebse.  The  abscesses,  as  already  stated, 
are  either  multiple  or  single.  Multiple  abscesses  are 
usually  small  and  generally  superficial.  In  an  early 
stage  they  are  grayish-yellow,  with  sharply  defined  con- 
tours, and  contain  a  spongy  necrotic  material,  with  more 
or  less  fluid  in  its  interstices.  The  larger  abscesses  have 
ragged  necrotic  walls,  and  contain  a  more  or  less  viscid, 
greenish -yellow,  or  reddish-yellow  purulent  materia! 
mixed  with  blood  and  shreds  of  liver  tissue.  The  older 
abscesses  have  fibrous  walls  of  a  dense  almost  cartilagin- 
ous toughness.  A  section  of  the  abscess  wall  shows  an 
inner  necrotic  zone,  a  middle  zone  in  which  there  is  a 
great  proliferation  of  the  connective  tissue  cells  and 
compression  and  atrophy  of  the  liver  cells,  and  an  outer 
zone  of  intense  hyperemia.  There  is  the  same  absence 
of  purulent  inflammation  as  in  the  intestine,  except  in 
those  cases  in  which  a  secondary  infection  with  pyogenic 
organisms  has  taken  place.  The  material  from  the 
abscess  cavity  shows  chiefly  fatty  and  granular  detritus, 
few  cellular  elements,  and  amebte  in  variable  numbers, 
which  are  also  found  in  the  abscess  walls,  chiefly  in 
tlie  inner  necrotic  zone.  Very  frequently  the  pus  in  the 
central  part  of  the  abscess  contains  no  amebffi.  These 
are  found  in  gradually  increasing  numbers  as  the  abscess 
wall  is  approached.    The  organisms  remain  at  the  mar- 


gina  of  living  tieaxie,  where  they  can  obtain  oxygen, 
which  BeemB  eseential  for  their  existence. 

DUQN08IB. 

The  diagnosis  of  amebic  dysentery  depends  on  the 
finding  of  actively  motile  amebte  in  the  stools.  In  the 
majority  of  cases  the  amebse  will  be  found  in  the  first 
specimens  examined.  When  the  organisms  are  few  in 
number,  and  particularly  in  the  chronic  cases  during 
the  periods  of  constipation,  many  examinations  extend- 
ing over  days  may  be  necessary  before  positive  findings 
are  made.  It  is  important  that  the  stool  should  be  ex- 
amined as  soon  as  possible  after  being  passed  and  while 
the  feces  are  still  warmu  In  order  to  prevent  the  feces 
from  cooling  ofE  it  is  veil  to  have  the  patient  pass  the 
stool  into  a  warmed  receptacle  and  then  to  immerse  the 
latter  in  an  outer  basin  containing  warm  water.  Our 
routine  method  in  the  hospital  wards,  however,  has  been 
to  secure  perfectly  fresh  specimens  of  the  intestinal 
contents  by  the  introduction  of  the  rectal  tube.  When 
the  stools  are  fluid  considerable  quantities  of  fecal  mat- 
ter may  be  obtained,  and  when  constipation  exists  small 
portions  of  mucus  will  he  found  in  the  lumen  of  the 
rectal  tube  from  which  preparations  for  microscopic  ex- 
amination may  be  made.  In  searching  for  amebse  the 
portions  of  the  feces  to  be  selected  are  the  particles  of 
blood-stained  mucus  and  the  small  gelatinous  masses 
consisting  of  necrotic  intestinal  mucosa.  In  examining 
the  specimen  microscopically,  it  is  well  to  use  the  low 
power  first.  In  this  way  the  slide  can  be  rapidly  looked 
over  and  the  amebe  will  be  recognized  es  larger  and 
more  refractile  than  the  intestinal  epithelial  cells  and 
leucocytes  from  which  they  have  to  be  differentiated. 
Even  the  ameboid  movement  can  be  recognized  with 
this  power.  When  a  suspicious  looking  field  has  been 
found  the  high  power  should  then  be  used.  A  positive 
diagnosis  of  amebic  dysentery  should  be  made  only  when 
actively  motile  organisms  have  been  found.  When  one 
finds  large,  round,  non-motile  bodies  containing  one  or 
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more  red  cells  one  can  be  reasonably  certain  that  he  ia 
ilealing  vith  amebEe.  A  positive  diagnosis,  however, 
should  be  withheld  nntil  actively  motile  organisma  are 
found,  which  result  will  almost  surely  follow  in  such 
cases  if  persistent  faithful  search  be  made.  There  ia 
one  type  of  degenerated  epithelial  cell  which  may  give 
rise  to  confusion.  This  is  an  intestinal  epithelial  cell 
in  which  vascuolic  degeneration  is  taking  place.  The 
vacuole  gradually  increases  in  Ei7.e  at  the  expense  of  the 
remainder  of  the  coll  and  might  be  mistaken  for  the 
hyaline  ectosarc  of  an  ameba.  It  occupies  usually  one 
side  and  the  nucleus  is  pushed  to  the  other  side  of  the 
cell.  The  flbsencc  of  any  ameboid  movement  should 
suffice  to  prevent  misinterpretation  of  these  cells.  Swol- 
len degenerated  leucocrtes  should  give  no  trouble.  The 
monads  are  recognized  by  their  peculiar  movement  and 
by  their  different  morphology. 

When  physio.il  signs  pointing  to  hepatic  abscess  de- 
velop in  a  case  of  amebic  dwentery  one  naturally  sus- 
pects that  the  abscess  is  of  amebic  origin.  The  question 
of  the  differential  diagnosis  between  hepatic  abscess, 
subphrenic  abscess  and  pleurisy  with  effusion  will  not 
be  considered  here.  The  positive  diagnosis  of  hepatic 
abscess  will  depend  on  the  finding  of  motile  amebee  in 
the  contents  of  the  abscess.  In  a  large  number  of  our 
cases  of  hepatic  abscess  contents  were  obtained  for  mi- 
croscopic and  bacteriologic  examination  by  means  of  a 
long  aspirating  needle.  While  some  objection  to  this 
procedure  might  be  raised,  we  had  no  untoward  results 
in  any  of  our  cases.  The  point  of  introduction  of  the 
needle,  which  should  be  8  to  10  centimeters  long,  will 
depend  upon  the  suspected  position  of  the  abscess.  The 
procedure  may  be  repeated  a  number  of  times  if  the  first 
puncture  is  negative.  The  absence  of  amebae  in  the 
contents  docs  not  prove  that  the  abscess  is  not  of  amebic 
origin,  for  it  is  a  frequent  occurrence  in  cases  operated 
on  not  to  find  amebse  until  the  abscess  evacuates  itself 
and  until  particles  of  the  abscess  wall  appear  on  the 
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dreeaings.  The  abeeiice  or  partial  absence  of  pus  cells  in 
the  contents  o(  an  hepatic  absceas  is  always  STiggeative  of 
its  being  amebic  in  origin,  because  the  ameba  is  not 
a  great  pus  producer.  The  bulk  of  the  contents  cousiete 
largely  of  granular  debris  resulting  from  broken  down 
liver  cella.  An  amebic  origin  should  always  be  suspected 
when  the  cultures  prove  negative.  Amebic  abscesses  of 
the  liver  are  not  by  any  means  always  sterile,  however, 
as  has  been  already  amply  shown  in  this  series. 

When  a  patient  with  an  hepatic  abscess  suddenly  be- 
gins to  expectorate  quantities  of  sputum  possessing  a 
reddish-brown  "anchovy-sauce"  appearance,  the  estab- 
lishment of  an  hepato-pulmonary  abscess  must  be  con- 
sidered. The  granular  character  of  the  pus  on  micro- 
scopic examination  and  the  iinding  of  liver  cells  and 
hematoidin  crystals  confirms  this  suspicion.  Careful 
and  persistent  examinations  of  the  sputum  will  nearly 
always  reveal  the  presence  of  amebse  when  the  hepato- 
pulmonary  abscess  is  of  amebic  origin.  Amebse  were 
found  in  the  sputum  in  all  our  nine  cases  in  which  this 
complication  occurred. 

After  the  discovery  of  Bacillus  dy&entericB  some  in- 
vestigators were  at  first  inclined  to  believe  that  this 
organism  was  the  primary  agent  in  setting  up  the  in- 
testinal inflammation  and  that  the  Amceba  dysenteria 
was  a  secondary  invader  and  of  minor  pathologic  im- 
portance. These  observers  now  credit  the  ameba  with 
full  powers  to  produce  the  lesions  which  are  charac- 
teristic of  amebic  dysentery.  The  blood  serum  of  nearly 
all  the  eases  of  amebic  d^ntery  admitted  to  the  Johns 
Hopkins  Hospital  during  the  last  two  years  has  been 
tested  in  order  to  ascertain  whether  it  possessed  any 
agglutinative  action  with  the  Bacillus  dysenteria  ob- 
tained from  various  sources.  The  test  was  invariably 
negative,  thus  tending  to  show  that  Bacillus  dysenteria 
played  no  part  in  the  production  of  the  disease  in  our 
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CODEBB  AND  FB0GN0SI8. 

Any  one  seeing  numerouB  cases  of  amebic  dyeentery 
leome  to  be  guarded  in  Ms  statements  to  the  patient 
concerning  the  ultimate  outcome  of  tlie  disease.  Ten- 
dency to  a  relapse  of  the  dysenteric  Bymptoms  is  one 
of  the  striking  characteristics  of  the  affection.  In  the 
majority  of  cases  the  dysentery  yields  fairly  readily 
to  absolute  rest  and  intestinal  medication  in  a  very  few 
days,  and  the  bowels  may  become  constipated  and  move 
only  when  the  medicated  irrigations  are  administered. 
The  recurrence  of  the  symptoms  in  patients  discharged 
from  the  hospital  apparently  cured,  is  no  doubt  due 
to  the  failure  of  the  inteatiiial  irrigations  to  reach  the 
living  amebie  buried  deep  in  the  cells  of  the  submucosa 
of  the  intestines.  These  organisms  that  survive  event- 
ually multiply  in  sufficient  numbers  to  again  set  up  the 
local  intestinal  ulceration  with  a  consequent  relapse  of 
the  symptoms. 

That  the  disease  is  a  grave  one  is  amply  illustrated 
by  the  mortality  in  the  Johns  Hopkins  Hospital  series. 
Of  the  119  cases,  28  or  23.5  per  cent,  terminated  fa- 
tally. Hepatic  abscesa  is  a  very  serieua  complication. 
Of  the  37  cases  with  this  complication  19  died.  Five 
recovered  after  being  operated  on.  Two  of  the  9  cases 
of  hepato-pulmonary  abscess  left  the  hospital  very  mnch 
improved  with  good  prospects  of  recovery,  although  their 
ultimate  fate  is  not  known.  One  case  of  abacesB  refused 
I  in  the  hospital  and  was  not  treated.  The 
I  of  the  hepatic  abscess  as  a  complication  is 
further  emphasized  by  the  fact  that  the  5  recoveries 
after  operation  were  out  of  a  total  of  17  cases  oper- 
ated on. 

THBATMBNT. 

Until  we  know  something  definite  of  the  life  history 
of  the  ameba  outside  the  human  body  it  will  be  dif- 
ficult to  prescribe  any  adequate  prophylactic  line  of 
treatment.  Presumably,  however,  the  same  precaution- 
ary measures  against  typhoid  infection,  especially  in 
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connection  with  drinking  water,  will  prove  serviceable 
in  tliia  diBease. 

When  the  disease  has  actually  established  itself,  the 
patient  should  be  put  to  bed  and  kept  absolutely  quiet 
until  the  active  eymptoms  have  been  controlled.  The 
diet  should  be  simple  and  easily  digestible.  A  long  list 
of  medicines,  administered  by  month,  has  been  tried 
without  satisfactory  Tesults.  Even  ipecac,  formerly  so 
strongly  recommended  in  the  tropics  for  the  various 
forms  of  dysentery,  has  fallen  largely  into  disuse.  Local 
treatment  gives  the  best  results.  Various  astringent 
solutions  have  been  advocated  and  may  be  tried.  Large 
high  irrigations  of  a  solution  of  quinin  have  given  the 
beat  results  and  this  has  been  the  routine  treatment  in 
our  wards.  The  success  of  the  treatment  depends  largely 
on  the  method  of  giving  the  irrigation.  It  must  be 
remembered  that  the  rectum  in  the  majority  of  cases 
is  not  at  all  or  only  slightly  involved  and  that  the 
ulceration  is  most  extensive  in  the  cecal  pouch  and 
in  the  ascending  colon.  One  must  insure,  then,  the 
irrigation  fluid  reaching  the  upper  part  of  the  colon. 
This  is  best  attained  by  having  the  patient's  hips  well 
elevated  on  firm  pillows  and  to  have  him  roll  occasionally 
from  his  left  to  his  right  side.  The  same  object  may  he 
secured  by  placing  the  patient  in  the  knee-chest  posi- 
tion. A  liter  of  the  quinin  solution  should  be  allowed 
to  run  into  the  colon  twice  daily.  The  strength  of  the 
solution  at  first  should  be  1-5000,  gradually  increas- 
ing it  until  it  reaches  1-1000  or  1-500.  In  some  cases 
we  have  given  the  patients  at  intervals  an  irrigation  of 
a  weak  solution  of  hydrogen  peroiid  with  apparent  bene* 
flt.  Colostomy  has  been  recommended  very  highly  by 
some  in  the  intractable  cases.  It  was  only  performed 
once  in  our  series.  The  patient  was  almost  moribund 
at  the  time  of  the  operation  and  died  shortly  after. 

Where  the  dysentery  is  complicated  by  hepatic  ab- 
scess, the  latter  should  be  operated  on  at  the  earliest 
possible  opportuni^  after  a  diagnosis  has  been  estab- 
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While  these  resnlte  are  fairly  eatiefactory  they  leave 
much  to  be  desired.  The  earlier  the  operation  the  bet< 
ter  the  patient's  prospects  will  be.  The  unsncceeafnl 
reeults  after  operation  have,  in  many  cases,  been  shown 
to  be  dae  to  the  fact  that  the  abscesses  are  multiple  and 
consequently  only  one  abscess  is  evacuated,  the  others 
continuing  to  exert  their  injurious  effects  after  opera- 
tion. The  operation  is  usually  done  in  two  stages  in 
this  hospital.  The  first  operation  is  to  promote  shutting 
off  the  peritoneal  or  pleural  cavities,  depending  on  the 
seat  of  the  incision.  The  second  operation  is  for  the 
evacuation  of  the  abscess,  and  is  performed  a  few  days 
later.  This  delay,  of  course,  is  only  permissible  when 
the  patient's  condition  will  allow  it.  Rogers  advocates 
very  strongly  a  quinin  solution  of  about  1  per  cent. 
strength  for  irrigating  out  the  abscess  from  time  to 
time.  He  believes  that  the  amebse  in  the  abscess  wall 
are  more  quickly  destroyed,  thus  allowing  of  a  more 
rapid  healing. 

Where  the  abscess  opens  into  the  pleural  cavity  with 
the  establishment  of  an  empyema,  free  drainage  must 
be  established.  When  intestinal  perforation  occurs  the 
experience  with  typhoid  perforation  in  recent  years  leads 
one  to  hope  that  success  might  follow  operation  if  per- 
formed very  early. 

SUMUASY. 

In  nearly  fourteen  years  120  cases  of  amebic  infection 
have  been  admitted  to  the  Johns  Hopkins  Hospital.  Of 
these,  119  were  cases  of  amebic  dysentery  or  amebic 
abscess  of  the  liver,  the  remaining  case  being  one  of 
amebic  abscess  of  the  floor  of  the  mouth.  Of  the  120 
cases  118  were  admitted  to  the  medical  wards.  Dur- 
ing this  time  there  were  15,817  medical  admissions,  the 
amebic  dysentery  cases  constituting  0.74  per  cent,  of 
the  cases.  Of  the  119  cases  of  dysentery,  8Z  were  ap- 
parently contracted  in  Baltimore  and  13  in  the  State  of 
Maryland  outside  Baltimore,  or  a  total  of    95     cases 
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within  the  borders  of  Maryland.  The  largest  number 
of  casea  occurred  in  the  third  decade.  The  youngest 
patient  was  a  child  two  years  and  eight  months  old,  and 
the  oldest  a  man  of  71.  A  point  of  special  interest  is 
the  comparatively  large  number  of  cases  in  children 
under  10  years.  Eleven  cases,  or  9.4  per  cent.,  occurred 
in  the  first  decade,  6  of  these  belonging  in  the  first 
hemi-decade.  There  were  108  males  and  11  females. 
The  series  comprised  10?  whites  and  12  blacks,  or  a 
proportion  of  9  to  1.  The  total  ratio  of  whites  to  blacks 
in  the  hospital  is  about  7  to  1.  A  secondary  anemia 
of  moderate  grade  occurs.  Occasionally  there  is  a 
polycythemia.  The  average  leucocyte  count  in  the  un- 
complicated dysentery  cases  was  10,600.  In  the  hepatic 
abecees  cases  it  was  18,350.  Hepatic  abscess  occurred 
in  37,  or  23.6  per  cent.,  of  the  casea.  Nine  of  these 
ruptured  into  the  right  lung  and  2  into  the  right  pleura. 
Three  opened  into  the  inferior  vena  cava.  In  10  cases 
there  was  a  single  large  abscess  in  the  upper  part  of 
the  right  lobe.  In  8  cases  there  were  multiple  abscesses. 
Perforation  of  the  colon  with  peritonitis  occurred  in  3 
cases ;  and  severe  intestinal  hemorrhage  in  3  cases.  Five 
casea  were  complicated  by  malaria ;  1  by  ijphoid ;  1  by 
pulmonary  tuberculosis;  and  1  by  a  strongyloides  in- 
testinalis  infection.  The  agglutinative  blood  reaction 
with  BacUltis  dysenterite  was  negative  in  all  cases  tried. 
A  marked  feature  of  the  disease  is  the  great  tendency 
to  relapse.  The  mortality  was  high;  28,  or  23.5  per 
cent.,  terminated  fatally.  Hepatic  abscess  is  a  serious 
complication,  19  of  the  27  cases  terminating  fatally. 
Five  were  cured  out  of  17  operated  on.  Two  of  the 
hepato-pulmonary  abscess  cases  were  discharged  very 
much  improved.  One  abscess  case  did  not  remain  to 
be  treated.  Quinin  irrigations  still  seem  to  give  the 
best  results  in  the  treatment  of  the  dysentery. 


THE  TREATMENT  OP  ACUTE  DYSENTERY. 


J.  H.   ANDERS,  UJD. 
:  of  UedldD*   and   Clinical   Uedldne.   Hedteo-CUniTslcal 


The  subject  will  be  considered  under  three  heads: 
1.  Regiminal  Treatment;  2,  Internal  Remedies;  3,  Top- 
ical Applications. 

I.      REGIMINAL  TREATMENT. 

The  regiminal  treatment,  properly  carried  out  in  its 
various  details,  is  potent  to  render  the  course  of  this 
affection  distinctly  milder  and  more  favorable.  Among 
the  eminently  important  measures  in  bacillary  dysen- 
tery I  should  regard  rest  in  bed  throughout  the  attack 
as  deserving  of  a  prominent  place,  and  it  should  be 
rigidly  enforced  in  all  instances,  not  excepting  the  milder 
sporadic  cases.  As  a  means  to  conserve  the  bodily 
strength  and  energy,  absolute  repose  is  never  nncertain 
in  its  effects;  it«  extreme  importance  to  the  inflamed 
and  ulcerated  bowel,  with  a  view  to  promoting  resolu- 
tion and  the  healing  process,  is  universally  acknowl- 
edged. The  efficiency  of  rest  in  bed  can  be  appreciably 
enhanced  by  constant,  careful  attention  to  the  ventUa- 
tion  of  the  sick  chamber.  Fresh,  pure  air,  without 
strong  currents,  is  practically  important  as  an  aid  in 
preventing  the  development  of  dangerous  asthenia. 

Too  close  attention  to  the  diet  and  manner  of  feed- 
ing can  not  be  paid.  Certain  dietetic  principles  need 
to  he  kept  in  view.  For  example,  it  must  be  recollected 
that  concentrated,  soft  and  liquid  forms  of  food  tend  to 
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favor  constipation,  whereas  bulky,  hard  articles  stimu- 
late intestinal  peristalsis. 

Our  aim  in  this  diaease  is  to  minimize  the  intestinal 
contents,  and  thus,  also,  the  amount  of  decomposable 
material  that  will  reach  the  seat  of  the  morbid  changes. 
To  reduce  the  putrefactive  processes  in  the  intestines, 
especially  during  the  active  period  of  acute  bacillary 
dysentery,  an  absolute  liquid  diet  composed  principally 
of  milk  and  albumin  water,  is  a  prime  requisite.  The 
milk  should  be  predigested  and  given  in  small  quanti- 
ties, and  the  dejecta  carefully  scrutinized;  and  the  ap- 
pearance of  food  remnants  in  the  feces  is  an  indication 
either  for  further  dietetic  restriction  or  a  change  of 
pabulum.  Dieting  must  be  Bystematicall;  conducted. 
When  not  objected  to,  the  albumin  water  is  admirably 
suited  to  this  disease  in  the  early  acute  stage.  If  care- 
fully carried  out,  a  milk  diet,  however,  is  attended  with 
the  least  degree  of  intestinal  putrefaction.  N^othing  is 
more  pernicious  in  its  effects  upon  the  local  lesions  than 
to  overburden  the  much-enfeebled  digestive  organs. 

It  is  doubtless  true  that  the  fate  increase  intestinal 
putrefaction,  and  must  be  allowed  in  relatively  small 
amounts  in  this  disease,  if  at  all.  This  is  probably  also 
true  of  carbohydrates,  although  Bachman's  experiments, 
contrary  to  the  general  teaching,  show  that  they  exert 
no  marked  influence  on  intestinal  decomposition. 
Nutrients  are  of  signal  importance  in  supporting  the 
vital  powers,  and  may  be  preventive  of  dangerous  as- 
thenia. Finally,  not  all  foods,  even  among  the  blandest 
and  most  nutritions  forms,  are  equally  well  borne  by 
the  stomach,  and  several  changes  may  be  necessaiy  dur- 
ing the  course  of  a  given  case. 

I  have  dwelt  somewhat  at  length  on  the  subject  of 
diet  in  dysentery,  believing  that  there  is  a  lack  of  appre- 
ciation on  the  part  of  the  general  profession  of  its  true 
value  in  the  management  of  this  disease. 

Stimulants  are  required  in  the  severer  forma  of  ende- 
mic, and  more  especially  epidemic,  dysentery,  to  over- 
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come  the  proDounced  RRthcnic  which  often  develops 
at  a  comparatively  early  period  of  the  diaease.  Hartced 
and  even  alanmng  circnlatory  enfeeblement  ma;  be  met, 
and  this  calls  for  the  free  use  of  diffnaible  Btimolanta 
(e.  g.,  champagne).  In  extreme  adynamia,  strychnin 
should  be  employed  sabcutancously ;  and  the  timely, 
jndicions  employment  of  the  normal  saline  solution  ia 
highly  serviceable  in  similar  cases.  It  has  seemed  to 
me  that  in  our  eagemees  to  find  a  special  method  of 
treatment  (of  which  there  are  not  a  few  from  which 
to  make  a  selection),  agencies  and  dements  whose 
efficiency  has  been  satisfactorily  demonstrated  by  the 
experience  of  by-gone  generations  of  physicians,  have 
been  omitted  from  consideration  in  discuasing  the  man- 
agement of  dysentery.  An  examination  of  the  litera- 
ture will  confirm  this  opinion,  so  far  as  relates  to  the 
use  of  stimulanta  in  this  disease  at  least  The  regimen, 
during  the  convalescing  period,  should  receive  much  at- 
tention. Indiscretion  in  diet  must  be  obviated;  the  too 
early  use  of  fats,  fruits  and  the  coarser  vegetables  often 
cause  a  return  of  the  dysenteric  symptoms.  The  habits 
of  the  patient  must  be  vigilantly  looked  after  until  full 
health  is  restored,  and  sn  abdominal  bandage  of  wool 
is  advised  following  an  attack  of  dysentery,  and  may  be 
warmly  recommended. 

The  prophylactic  measures  applicable  in  the  treatment 
of  dysentery  are  much  the  same  as  those  demanded  by 
other  micro-organ  iemal  diseases,  notably  typhoid  fever, 
and  need  not  be  detailed  here.  Especial  attention,  how- 
ever, should  be  paid  to  the  disinfection  of  the  excreta, 
while  the  drinking  water  most  be  both  filtered  and 
boiled.  Unless  a  rigid  system  of  disinfection  of  the 
stook  be  carried  out  during  the  prevalence  of  an  epi- 
demic, an  infected  individual  contributes  to  the  common 
source  of  contamination. 

2.      INTBBNAL  EBUEDnS. 
It  is  customary  to  speak  of  special  methods  of  treat- 
ment by  medicinal  agents.    This  is  unfortunate,  since  it 


247 

tends  to  lead  to  oeglect  of  other  most  important  ele- 
menta  of  the  tre&tment.  Fre-emin^it  among  special 
drugs  stande  ipecacuanha,  and  although  a  most  valoa- 
ble  agent  in  this  disease,  it  can  not  be  said  to  poeeees  an 
abortive,  or  even  cnrative,  action ;  it  is  not  a  specific  for 
dysentery.  Says  Hare:*  "So  far  as  we  know,  any  in- 
fluence which  it  poBsesaes  ia  brought  about  by  reason  of 
the  fact  that  it  tends  to  produce  a  rather  profuse  flow 
of  bile  in  such  patients,  and  the  close  connecti(m  whidi 
exists  between  the  torpidity  of  the  liyer  (to  use  a  popu- 
lar phrase)  and  congestion  of  this  organ,  with  conge»- 
tion  of  the  col(m,  makes  its  employment  under  these 
circumstances  more  rational  than  would  appear  at  first 
glance."  Woodhull,"  howeTer,  claims  that  "ipecac  is 
not,  as  commonly  supposed,  a  depressant  or  an  eracnant, 
except  in  a  seccmdary  sense.  Its  primary  action  is  that 
of  a  stimulant  more  directly  of  the  organic  nerve."  He 
believes  that  this  drug  thus  contracts  the  intestinal  ca:> 
pillories.    Treatmoit,  therefore,  should  be  prompt. 

B.  Eobert*  states  that  the  antidyaenteric  action  is 
supposed  to  reside  in  a  glucocid,  ipecacuanhic  acid.  It 
is  probi^le  that  the  use  of  ipecac  has  been  less  enthusi- 
astically supported  by  clinicians  in  recent  times  than 
was  formerly  the  case,  because  its  mode  of  administra- 
tion has  not  been  of  such  character  as  to  insure  the 
highest  efficacy  of  the  drug.  Kieffer'  gives  the  following 
method,  which  has  been  adopted  in  tropical  dysentery: 
"Nourishment  of  every  description  is  withheld  for  throe 
to  four  hours.  Then  15  to  35  drops  of  tincture  of  opinm 
are  administered  and  a  small  sinapism  applied  to  the 
epigastrium.  In  from  twenty  to  thirty  minutee,  when 
the  effect  of  the  opium  begins,  from  30  to  60  groins  of 
ipecac  ore  administered  in  powdered  form  stirred  np  in 
one  or  two  ouncee  of  water.  The  patioit  lies  on  his 
back  in  bed  with  both  eyes  covered  with  damp,  cool  oom- 
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presses.  Tlie  pillov  is  removed.  The  patient  is  caro- 
fully  enjoined  to  make  no  movement.  If  mucus  gathers 
in  the  mouth  and  throat,  a  nuree,  on  sign  from  patient, 
removes  it  vritii  a  cloth  or  towel.  If  all  Uiese  precau- 
tions are  rigorously  carried  out,  the  patient  retains  the 
dose." 

It  requires  at  least  two  hours  for  ipecac  to  produce 
its  effect.  If  it  be  vomited  within  an  hour,  the  dose  is 
repeated  as  soon  as  the  nausea  subsides.  When  all  signs 
of  nausea  have  disappeared  the  feedings  are  to  be  re- 
sumed. The  next  day  repeat  the  dose  of  ipecac,  dimin- 
ishing it  by  5  or  10  grains,  and  continue  in  this  way  for 
three  or  four  days,  using  always  the  same  precautions 
against  vomiting.  KieSer  feels  that  if  administered  in 
this  way,  ipecac  will  prove  of  value  in  the  dysentery  of 
the  United  States.  Although  aware  of  the  fact  that 
most  authors  recommend  the  massive  dose,  in  my  hands 
quarter-grain  doses  administered  every  half  hour  have 
in  some  cases  seemed  to  be  quite  as  effective,  and  in 
children  the  smaller  doses  are  to  be  preferred.  Strass- 
berger*  lauds  ipecac  highly  in  the  treatment  of  the  acute 
exacerbations  of  amebic  dysentery,  using  one  dr&m  of 
the  Kio  article,  with  a  full  dose  of  opium,  twice  daily. 
The  effect  was  prompt  and  permanent,  and  in  only  one 
instance  did  a  real  relapse  occur.  Upon  further  investi- 
gation and  observation  he  found  that  while  it  may  be 
a  specific  in  amebic  dysentery,  it  has  tittle  or  no  effect 
on  the  bacillary  forms. 

The  use  of  saline  laxatives  in  the  treatment  of  dys- 
entery is  generally  adopted.  The  best  preparation  is 
magnesium  sulphate,  which  produces  an  eliminative 
eilect,  depletes  the  intestinal  mucosa,  and  at  the  same 
time  inhibits  undue  peristalsis.  It  is  best  administered 
in  doses  of  one  dram,  diluted,  every  hour  until  free  pur- 
gation is  induced.  This  is  followed  by  the  generous  ex- 
hibition of  acid,  aromat.  sulphuric,  which  is  given  partly 
for  its  astringent  effect  and  partly  to  render  the  intestin- 

5.  HllDcb.  Med.  Woch..  Sept.  9,  1902. 
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al  contents  acid.  It  has  been  shown  b;  Gunuingham  of 
India,  witb  reference  to  amebic  dysentery,  that  if  the 
contents  of  the  intestines  are  alkaline,  the  amebe  thrive 
and  multiply,  vhile  eonversely,  if  the  intestinal  matter  is 
rendered  acid,  their  moltiplication  ceases  for  vant  nf  a 
anitable  medium.  The  combined  saline  and  acid  method 
of  treating  dysentery  rests  on  a  most  rational  basis. 
I  have,  however,  found  and  elsewhere  expressed  the 
opinion  that  if  saline  purgatives  are  employed  at  a  late 
stage  of  the  affection,  or  even  after  the  full  develop- 
ment  of  a  given  case,  they  are  invariably  attended  with 
baneful  effects.  Richmond*  also  observes:  "It  is  of 
the  utmost  importance  that  cases  in  which  the  sulphate 
of  magnesium  or  sulphate  of  sodium  should  come  under 
treatment  early  in  the  attack,  before  much  ulceration 
has  taken  place,  otherwise  the  septic  absorption  contin- 
ues. In  some  cases  treated  by  this  method  at  Dnelfon- 
tain,  little  or  no  improvement  accrued,  and  the  "patient 
died  in  a  condition  of  toxemia,  with  rapid  failing  pulse, 
delirium  and  profuse  diarrhea,  with  much  painful  tenes- 
mus." Opium  in  some  form,  preferably  as  Dover  powder, 
is  promptly  effectual  in  meeting  certain  leading  system- 
atic indications,  as  pain  irritability,  restlessness  and 
undue  peristalsis.  For  intensely  distressing  tendemcss, 
either  an  opium  suppository  or  laudanum  by  enema 
exercise  a  beneficial  effect.  The  preparations  of  bismuth 
are  valuable,  particularly  in  the  milder  sporadic  cases, 
and  in  the  advanced  stage  of  the  severest  forms;  tliey 
may  be  advantageously  combined  with  Dover  powder 
and  an  antiseptic  substance. 

Phelm,'  who  has  had  an  extensive  experience  in  the 
treatment  of  this  disease  in  Africa,  adyisee  the  suc- 
cessive use  of  purgatives,  calomel  and  subnitrate  of  bis- 
muth. A  suspicion  of  dysentery  calls  for  30  grams 
of  castor  oil.  If  the  case  be  one  of  dysentery,  calomel 
is  given  after  twelve  to  eighteen  hours.    At  the  end  of 
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three  days,  calomel  is  succeeded  by  bismuth  subnitrate, 
which,  in  turn,  is  kept  up  for  three  or  four  days,  or  until 
th«  stools  become  solid  again.  It  may  be  questioned 
whether  any  of  the  intestinal  antiseptics  exercise  a  potent 
influence;  and  it  may  be  safely  assumed  that  they  are 
without  the  power  to  destroy  the  infecting  microorgan- 
ism. The  antiseptic  care  of  the  intestinal  tract  in  bacil- 
lary  dysentery,  however,  should  be  one  of  the  aims  of 
treatment,  aud  guaiacol,  salol  and  the  preparations  of 
naphthol  are  the  agmts  of  choice  for  thia  purpose.  They 
may  be  combined  either  with  the  ipecac  or  salines,  or 
with  both,  Richmond,*  during  an  experience  of  the 
treatment  of  dysentery,  found  that  none  of  the  recog- 
nized methods  were  infallible,  and  the  use  of  sulphur 
in  the  treatment  of  this  complaint  wss  suggested  to  him 
on  the  analogy  of  the  treatment  of  anthrax  by  sulphur, 
as  advocated  by  Mr.  Arbuthnot  Lane.*  He  had  under 
his  care  in  the  Imperial  Yeomanry  Hospital  at  Pretoria, 
20  acute  cases  and  10  cases  of  chronic  diarrhea  following 
attacks  of  acute  dysentery.  All  the  acute  cases  were 
treated  with  sulphur  and  Dover  powder,  and  the  chronic 
cases  with  sulphur  alone,  and  in  every  instance  a  cure 
resulted.  The  ameba  was  carefully  searched  for  in  all 
of  Bichmond's  cases,  but  was  never  found,  and  he  be- 
lieves it  to  be  a  justifiable  speculation  that  the  dysentery 
of  South  Africa  was,  like  that  of  Japan  and  the  Philip- 
pines, due  to  the  Shiga  bacillus.  Thia  observer  pre- 
scribed 20  grains  of  sublimed  sulphur  combined  with 
5  grains  of  Dover  powder  four-hourly  in  the  acute  cases, 
and  a  like  dose  of  sulphur  alone  in  the  chronic  diarrhea 
resulting  from  acute  attacks.  The  signal  value  of  this 
remedy  has  been  confirmed  by  the  experience  of  other 
competent  clinicians,  both  abroad  and  in  this  country. 
Although  the  exact  mode  of  action  of  the  sulphor  is 
unknown,  it  is  probable  that  the  resnlttog  sulphuretted 
hydrogen  and  sulphur  acids  inhibit  the  growth  and  pro- 
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pagation  of  the  BacUlus  dytenteria.  Stengel  has  ob- 
eerred  the  same  cnratiTe  effect  in  amebic  dysentery,  and 
it  ie  qnite  reasonable  to  eappoee  that  the  modus  operandi 
of  its  action  \b  similar  in  this  form  to  that  of  bacillary 
dyBentery.  This  remedy  is  strongly  advised  on  theo- 
retical grounds,  and  in  view  of  the  brilliant  results 
already  reported,  is  worthy  of  a  more  extended  trial  than 
has  as  yet  been  accorded  it.  It  will  probably  be  found 
to  be  beat  suited  to  protracted  or  chronic  forms  of  the 
complaint.  Dabney  has  pointed'  out  the  eminently  im- 
portant fact  that  the  existence  of  certain  complicating 
conditions,  as  malaria  and  various  Intestinal  worms, 
may  occasion  non-success  in  attempts  at  treatment,  nn- 
less  recognized  and  met  by  the  use  of  quinin  or  anthel- 
mintics according  to  the  given  case.  Failure  of  the 
ipecac  treatment  may  also  be  due  to  the  unreliability  of 
its  preparations. 

Another  method  of  treatment  is  by  the  use  of  anti- 
dysenteric  serum.  Gay'*  has  prepared  vaccines  of  uni- 
form activity,  and  by  means  of  which  he  could  protect 
guinea-pigs  from  a  multiple  fatal  dose  of  living  dysen- 
tery bacilli,  and  also  produce  in  the  horse  an  active, 
immiine  serum.  Gay  thinks  that  a  useful  serum  therapy 
of  bacillary  dysentery  and  of  certain  forms  of  the  siun- 
mer  diarrheas  in  infants  (the  latter  having  recently  been 
shown  to  be  due  to  the  B.  dysenteria)  is  rendered  highly 
promising.  Shiga  has  successfully  employed  a  serum 
which  he  himself  has  prepared.  It  is  both  protective 
and  curative,  but  not  as  yet  available  for  general  use. 

3.      TBBATUENT  BY  TOPIOAL  APPLICATIONS. 

The  treatment  of  dysentery  by  high  Intestinal  irriga- 
tions is  doubtless  of  value,  but  quite  a  few  recent  writ- 
ers are  not  ardent  advocates  of  the  use  of  large  enemata 
in  acute  bacillary  dysentery,  believing  that  they  may 
cause  atony  and  weakening  of  the  coats.  Astring^it  and 
antiseptic  solutions  are  used  for  this  purpose;  they  must 
be  weak,  otherwise  the  tormina  and  tenesmus — distress- 

10.  OnlT.  o(  Pennm.  Uedlul  BDlletbi,  Nor.,  1903. 
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ing  features  of  the  disease — ^will  be  materially  increased. 
The  method  is  better  adopted  to  the  more  chronic  forma 
of  dysentery,  the  amebic  variety  in  particular.  In  the 
latter,  a  warm  solution  of  quinin  (1-2,000,  50-5,000)  is 
almost  universally  acknowledged  to  be  more  or  lees  effi- 
cacious. It  may  be  questioned,  however,  whether  the 
amebic  form  Is  curable  by  known  methods  of  treatm^it. 
In  the  milder  forms  of  acute  bacillary  dysentery,  copious 
enemata  are  unnecessary.  If  employed  in  this  class  of 
cases,  the  same  precautionary  measures  must  be  taken 
as  in  the  severe  types  of  the  disease. 

Among  the  remedies  thus  employed  are  silver  nitrate, 
atrength  of  solution  (gr.  se.  to  1  ad  Ji) ;  salicylic  acid 
(1  to  2  per  cent.) ;  tannic  acid  (14  to  1  per  cent.)  ;  zinc. 
sulpho-carbolate  (gr.  i-ii  ad  Ji) ;  and  mercuric  chlorid 
(1-6,000). 

It  has  been  my  custom  to  alternate  an  astringent  and 
antiseptic  solution,  administering  a  copious  clyster  at 
twelve-hour  intervals. 

The  mode  of  giving  the  irrigations  is  of  vital  import- 
ance. A  fountain  syringe  should  be  employed,  and  as 
shown  by  the  experiments  of  Hare  and  Martin;  the 
pressure  should  never  esceed  two  or  three  feet.  Intes- 
tinal lavage  must  be  a  slow  process  in  order  to  be  suc- 
cessful, and  to  this  end  the  flow  should  be  interrupted 
at  short  intervals.  The  patient  during  the  enemata 
should  assume  either  the  dorsal  position  or  that  on  the 
left  side,  with  the  hips  elevated ;  or  if  he  be  not  too  ill, 
he  may  be  turned  from  side  to  side  during  its  adminis- 
tration. 

In  conclusion,  I  would  emphasize  the  fact  that  it  is 
impossible  to  indicate  a  special  mode  of  treatment  that 
would  be  suitable  for  all  cases  of  dysentery  since  each 
case,  whether  of  the  bacillary  or  amebic  variety,  presents 
certain  individual  peculiarities.  The  therapeutic  meas- 
ures must  vary  also  with  the  particular  stage  of  the 
affection  and  the  previous  condition  of  health  of  the 
patient. 


OR  FAPEBB  or  DBS.  UABOS,  KSOX,  BURHB,  HABBIS,  YUTOBXB  AKD 

Db.  Alkxakiwb  Luubbt,  New  Tork — Tbis  ia  not  a  commoii 
diwue  in  the  North.  Stilt,  it  is  not  imcommoa  among  tran- 
Bi«nta  going  through  Hew  York  and  who  land  in  QelleTne 
^npital.  Some  years  ago  I  wai  aurprised  to  find  caaea  of 
amebic  dysentery  developing  in  people  not  26  milea  from  New 
York;  I  have  bad  four  ancb  cases  in  the  past  five  or  six  years. 
It  has  been  etated  Uuit  liver  absctases  were  more  frequent  in 
the  North  than  in  the  Bouth.  So  far  as  a  limited  experience 
in  a  number  of  cases  of  amebic  dysentery  is  concerned  I  have 
seen  abscess  develop  in  a  large  number. 

I  have  found  that  high  enemata  given  one  week,  and  quinln 
the  next  week,  and  ailver  once  or  twice  a  day,  have  given  me 
better  results  and  quicker  improvement  than  followed  when  I 
persisted  in  quinin  or  silver.  In  the  more  chronic  cases  I  have 
given  1-600  bfcblorid  solution  and  run  it  down  to  1-1000  with 
banefleial  results.  Salot  and  castor  oil  seem  to  give  more 
satisfaction  with  some  patients.  Moet  of  these  eases  have  gone 
out  of  the  hospital  cured  unless  they  died  of  liver  abscess. 

In  alt  these  cases  of  amebic  dysentery  there  was  one  symp- 
tom that  I  have  been  unable  to  find  mentioned  in  any  text- 
book, viz.,  the  severe  amount  of  pain  in  the  musclea  at  night; 
painful  cramps  in  the  muaclea  were  found  in  every  ease  of 
amebio  dysentery.  In  the  other  cases  of  dysentery  this  was 
not  complained  of.  I  should  tike  to  hear  from  the  Section  on 
this  symptom. 

Db,  T.  8,  Dabhit,  New  Orleans-^At  firit  I  used  eutpbate  of 
magnesia,  but  experience  baa  taught  me  that  sulphate  of 
soda  by  reason  of  its  action  on  the  liver  is  far  more  efficacious. 
I  also  wish  to  state  that  the  combinatlcoi  I  use  has  a  little 
morphin  added,  1/6  to  1/32  of  a  grain  to  the  dram;  there  is 
also  dilute  hydrochloric  aeid  and  peppermint  water,  and  this 
combination  acta  well.  If  you  take  six  cases  of  dysentery  and 
use  sulphate  of  soda  in  three,  and  sulphate  of  magnesia  In  the 
other  three,  you  will  not  use  sulphate  of  magneaia  again.  In 
conjunction  I  use  acid  drinks  of  dilute  sulphuric  add,  or  nitro- 
hydrochloric  acid.  All  my  patients  drink  this  all  the  time. 
Experience  has  taught  that  the  bacillus  of  dysentery  seems  to 
thrive  poorly  in  acid  and  acid  medium;  It  seems  to  require 
an  alkaline  medium,  hence  acidulated  drinks  inhibit  the 
growth  of  this  bacillus. 

While  in  Colombia,  South  America,  in  the  summer  of  1S02, 
I  was  asked  by  Dr.  Angoula,  a  native  Colombian  pbyeiciaD, 
a  close  observer  of  the  endemic  diseases  of  his  country,  to 
visit  the  village  of  Rio  Frio,  situated  in  the  midst  of  vast 
banana  haciendas,  where  a  disease,  characterised  by  seven  in- 


testiiwl  hemorrliAge,  w*i  at  tlwt  time  prevailing.  In  almoet 
every  thatched  hut  we  lound  patlente  ■uSering  from  prtrfnM 
bloody  diicbaTgea  at  frequent  interrals,  A  moderate  anunint 
of  fever,  but  not  much  tormina  or  teneemua  waa  praaeut.  So 
great  wae  the  Im*  of  blood  that  the  patienta  icemed  euan- 
guinated.  On  being  aaked  hj  the  Doctor  tor  the  diagnotis  add 
treatment,  I  pirfitely  declined  either,  and  remarked  I  waa  the 
student  and  he  the  teacher.  Eii  diagnaais  wa*  intertina) 
paludic  fever  and  hia  routine  treatment  one  gram  of  the  anl- 
pbate  of  quinin  diaaolved  bi  water  acidulated  with  dilute  enl- 
phuric  acid,  thla  to  be  repeated  every  four  honra  until  the 
character  of  the  itoole  markedly  changed.  On  our  aeeood 
viait,  Biz  boon  later,  we  found  the  dlagnoaia  verified  by  Uie 
treatment,  for  never  in  my  profeealima]  life  before  had  I  aeen 
Huch  immediate  and  happy  raeulta  follow  ao  promptly  on  the 
adminirtration  of  any  remedy.  I  am  inclined  to  bdieva  the 
acid  medium  played  an  important  part  in  the  cure. 

Db.  T.  J.  MooBK,  Galveaton,  Texat— I  believe  that  tliere  U 
not  only  amebic  but  also  beclllary  dyamtery  where  I  live. 
During  the  paet  four  yeara  we  have  carefully  examined  every 
malarial  fever  case,  and,  ag  a  reault,  I  am  not  ready  to  admit 
that  we  have  malarial  dysentery.  I  have  treated  during  the 
past  fotiT  years  several  hundred  caaea  of  malarial  fevu'  and 
aasociated  with  many  there  has  been  dysentery,  but  on  closer 
investigation  we  have  found,  in  probably  all  of  them,  some 
other  cause  for  the  dysentery  than  the  malarial  infection.  I 
would  rather  r^^rd  dysentery  as  one  of  the  symptMna  of 
malarial  fever  seen  occasionally.  Hemoglobinurio  typea  of 
fever  with  dysenteiy  seem  to  be  more  common.  We  must  ad. 
mit  that  there  is  some  gaatrointeitinal  disturbaneea  in  many 
cases,  but  I  am  not  ready  at  all  to  admit  that  we  havt 
malarial  dysentery.  Many  cases  of  amebic  dysentery  get  bet- 
ter on  quinin  and  some  better  without  quinin.  During  the 
post  three  years,  at  my  suggestion,  in  the  wards  of  the  hoe- 
pital  we  have  been  using  the  fluid  extract  of  chaparro,  a  Mex- 
ican shrub.  In  the  series  of  casee  in  which  this  drug  was 
used,  some  ten  or  twenty,  there  was  a  rapid  disappearance  of 
the  dysentery,  and  also  of  the  amebe  from  the  stools.  This 
drug  is  well  worthy  of  trial. 

Dr.  Lambert  has  referred  to  cramps  in  the  musclea  of  the 
arms  and  legs;  this  is  eapecially  true  in  the  severe  and  acuta 
casea  where  you  flnd  a  great  number  of  these  amdM,  many 
containing  red  blood  cells.  In  the  severe  cases  the  ameba 
show  a  disposition  to  collect  within  themaelvea  a  large  number 
of  red  blood  cells.  In  the  acute  form  there  is  another  feature, 
the  acute  swelling  of  the  mucous  membrane  which  may  cause  a 
complete  occlusion  of  the  intestines. 

Db.  WAI.TBB  Shbopbidbe,  Yoakum,  Texas — The  cause  of 
this  diseese  has  been  to  me  an  enigma  for  many  years.    Three 
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yeui  ago  I  lisd  a  mm  in  r  eUld  nine  montlu  tAA.  Btmn 
■jmptonu  w«r«  r«f«nble  to  tha  lower  reetum  and  the  diiotit 
progreiwd  rapidly.  An  CKamination  of  tb«  fecoa  disolOMd 
amabw  whidi  oontainod  red  blood  oella.  Irrigation  of  Uio  ree- 
tun  and  eolon  with  qnlnin  eauied  a  disappearance  of  tbt 
ameba.  Whan  flnt  examined  I  found  tha  colon  badllui  in 
large  qnantitiee.  I  called  another  phjeician  in  and  he  agreed 
with  me  in  nty  diagnoaia.  The  colon  bacilli  persiated,  and  tha 
diMMo  eoaUnued  until  the  child  b^an  to  vomit.  In  the  Tomit 
were  found  munbera  of  these  baoilll,  but  no  amebn.  At  tha 
autopsy,  maoroMopicall7,  there  wu  noted  the  characteristia 
nndennining  nlcwa  of  the  amebic  dfeentery.  Further  up  in 
the  tract  were  found  bright  red  congestion  of  fresh  inflamma* 
tion,  Micioacopically  there  were  found  the  same  bacilli 
throughout  the  intestinal  tract,  in  the  mesenterio  glands,  lirer 
and  apleen.  We  then  decided  that  this  bacillus  was  the  causa 
of  the  disease.  Specimens  were  sent  to  Dr.  Sndth  of  Oalvea- 
ton,  and  he  agreed  that  they  were  the  colon  baeilU,  but  said 
^Kj  were  harmleee  in  the  intestinal  traot.  I  am  flrml;  oon- 
vineed,  though,  that  the;  were  the  cause  of  the  disease.  Binee 
then  I  have  not  been  able  to  discriminate  between  the  two, 
Shiga's  and  the  colon  baciUus,  and  shall  appreciate  an  accurate 
method  of  doing  so. 

Dn.  Chablkb  F.  Masor,  Ft.  Sam  Houston,  Texas — A  great 
manj  soldiers  come  to  me  after  they  have  passed  through 
several  hospitals  and  after  they  have  been  recommended  for 
discharge  on  acoount  of  disabili^;  now,  after  a  little  experi- 
ence with  the  following  treatment,  we  find  that  these  men  can 
be  mnch  benefited.  First,  an  aDesthetio  is  given  and  the 
■phincter  thoroughly  dilated  in  order  that  a  careful  examina- 
tion ot  tha  mnoons  membrane  of  the  rectum  can  be  made; 
almost  aJwaya  we  find  a  little  ulceration  in  the  reotum  within 
five  or  six  inches  from  the  sphincter.  These  ulcers  are  apt  to 
be  undermined,  forming  little  pouches  in  the  mucous  mem- 
brane in  which  a  probe  can  be  introduced  or  liooked,  and  in 
which  fordgn  matter  as  It  comes  down  the  bowel  may  g^n 
entrance.  Such  ulooations  are  treated  by  slitting  them  down 
to  the  bottom  and  curetting  them  or  toudiing  them  with  pnre 
carbolic  add,  or  both.  The  bowel  is  then  washed  with  a  nor- 
mal saline  solution  and  the  patient  placed  In  bed  and  kept 
quiet  on  a  liquid  diet  and  preparations  of  milk.  Irrigation 
with  normal  aaline  solution  are  used  thereafter  once  or  twice 
a  day.  Every  ease  with  one  exception  has  been  cured  and  re- 
turned  to  duty. 

Da.  J.  H.  M.  Kirox,  Baltimore— The  work  was  begun  last 
summer  at  the  Thomas  Wilson  Sanitarium  with  much  skep- 
ticism as  to  the  relationship  of  the  Shiga  bacillus  to  the  diar- 
rheal cases  under  treatment.  The  dysentery  organism  was 
isolated  in  ease  after  ease  which  seemed  to  be  quite  Identical 
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elinickllr  with  the  icvenil  typw  of  IntMUiuJ  dlaordcr  tn  In- 
fancf  which  tT%  grouped  together  ea  eummer  dUirhen.  The 
claim  is  not  nuMle  that  e*ei7  e«M  of  diarrhea  in  inlaner  !■ 
produced  fa;  thie  baeilln*,  bnt  our  experience  at  Baltimore 
laet  aummer  would  oertainly  Indieate  that  a  large  number  at 
least  of  both  the  acute  and  chronic  diarrheal  ditordere  of  in- 
fanta are  aaaoeiated  with  Baciilu*  d^teMmia  (Shiga).  It  ia 
to  be  emphaaiied  that  the  isolation  of  this  organiim  from  the 
■toola  or  inteeUnal  tract  requires  eome  epedal  aldll  and  a  bao- 
teriologiet  well  trained  in  other  lines  maj  easily  overlook  the 
epeciflc  baeillne,  aa  indeed  must  hare  been  repeatedly  dona. 

It  is  to  be  hoped  that  during  the  coming  aummer  a  very 
large  eeriee  of  caeea  will  be  carefully  etndled  in  many  local- 
itiea  that  it  nay  be  determined  to  what  extent  the  Shiga 
bacillua  ie  reaponaible  for  the  wideapread  infant  epidemics 
which  occur  each  summer.  I  should  like  to  urge  that  all  those 
who  Bee  these  eases  and  have  access  to  bactericide  lab<n«- 
tories  familiariEe  themselves  with  the  special  technic  necceaary 
in  JBolatlag  the  Shiga  bacillus  and  then  Join  in  the  effort 
to  assist  in  the  bacterlologic  study  of  aummer  diarrhea.  We 
ahall  be  glad  to  aend  colturee  from  the  sanitarium  to  any  irtio 
wish  to  familiarize  themselves  with  the  organiem. 

Db.  Wu.  Bbitt  Bmns,  Memphis,  Tenn. — I  do  not  think  we 
are  any  nearer  a  deflnite  knowledge  of  the  etiology  of  dysen- 
tery. I  am  aware  that  moat  all  authorities  at  the  preeent 
time  do  not  agree  that  malaria  baa  been  a  causative  factor  in 
dysentery.  I  am  alao  aware  that  some  cases  of  haclllary  and 
amebic  dysentery  occur  when  in  unison  with  the  malarial 
parasite  in  the  blood,  bnt  I  do  not  Bnd  that  thoae  case*  re- 
spond to  treatment  rapidly,  and  I  do  not  believe  that  the 
ordinary  badllary  and  amebic  dysentery  would  respond  so 
readily  to  the  treatment,  as  I  have  seen  many  cases  do  under 
the  treatment  ordinarily  used  in  malarial  diseaee. 

Db.  H.  F.  Habub,  Atlanta,  Oa. — I  wish  to  call  attention  to 
the  treatment  of  amebic  dysentery  with  hydrogen  dioxid,  con- 
cerning which,  I  observe,  nothing  so  far  has  been  said.  When, 
in  18S1,  I  aaw  my  first  case  of  this  disease,  I  used  the  treat- 
ment first  recommended  by  Loeach,  and  since  lauded  by 
various  writers,  which  consists  in  injecting  qulnln  eoIutJona 
into  the  large  intestine  of  those  afflicted  with  the  malady  in 
question.  Although  the  patient  showed  absolutely  no  im- 
provement, I  employed  the  same  treatment  in  the  nest  nine 
cases  that  cam*  under  my  observation,  and  not  In  a  single 
instance  was  there  any  appreciable  effect  produced.  This 
led  me  to  make  some  inveatigatfona  aa  to  the  power  of  sul- 
phate of  quinin  to  kill  the  Amaha  colt,  and  I  was  much  as- 
toniahed  to  find  that  this  substance  eeemed  to  exert  but  little 
influence  on  these  parasites.  In  one  instance  the  amebn  re- 
mained alive  at  the  temperature  of  the  room  for  more  than 
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twen^-foiir  hours  in  »  snpersatuTated  lolntion  of  thia  sub- 
stance.  It  wu  thus  clear  that  quinili  lulphate  could  not  be 
rdied  aa  to  produce  the  death  of  the  ameba,  particular^ 
when  tb^  are  embedded  in  the  tissues,  nor  can  this  substance 
deatro7  the  oumeroua  bacteria  that  lie  in  and  around  the 
ulcere  and  are  doubtless  largeljr  responsible  for  manj  phases 
of  the  clinical  picture  in  this  disease.  Falling  to  get  anj  re- 
suite  frotn  the  quinln  injections,  I  tried  almost  everything  that 
has  been  recommended  in  the  treatment  of  chronic  df  sentery, 
and  never  succeeded  in  een^ring  reaulte  In  anj  waj  aatiafac- 
toi7.  Finally,  at  the  suggestion  of  a  student,  I  used  daily 
injections  of  hydrogen  diozid,  diluted  with  water  from  four 
to  six  time*,  with  the  reeult  that  there  was  an  immediate  and 
most  striking  amelioration  of  the  symptoms  in  almost  eveiy 
instance — in  every  case,  I  believe,  where  the  solution  was 
brought  in  contact  with  the  ledon.  A  remarkable  result  of 
this  treatment  is  that  blood  is  never  seen  in  the  stools  after 
the  first  injection  in  instances  where  the  medicament  acts 
properly.  The  treatment  is  continued  daily  for  a  week,  and 
after  tbie  the  number  of  injections  are  gradually  reduced  in 
nnmb^  until  at  the  end  of  from  four  to  lii  weelcs  no  more  are 
given.  Especially  at  first  the  injection  sometimes  causes 
severe  pain,  and  when  this  is  the  case  it  is  welt  to  administer 
morphin  an  hour  before  the  treatment  is  given.  It  is  abso- 
lutely necessary  that  the  patient  be  placed  on  a  strict  milk  and 
egg  albumin  diet,  and  that  he  should  remain  in  bed  for  from 
two  to  four  months.  Occasionally  patients  recover  wb^  these 
precautions  are  not  taken,  but  it  is  unusual.  I  have  only  seen 
mnscniar  cramps  in  bad  cases. 

Db.  T.  B.  Futoheb,  Baltimore — I  do  not  recall  that  any 
of  OUT  patients  complained  of  muscular  cramps.  This  symp- 
tom may  occur  in  the  eouthem  states,  where  a  severer  type 
of  tbs  disease  probably  prevails. 

We  have  to  modify  our  views  considerably  concerning  the 
bacteriology  of  the  amebic  hepatic  abscesses.  Cultures  have 
shown  that  the  abscesses  are  sterile  in  a  much  smaller  per- 
centage of  cases  than  was  formerly  believed  to  be  the  case. 
The  more  frequent  organisms  are  the  BtaphgUiooeout  pyo- 
genes (MirMM  and  the  Baoilhu  oM  oommwnls.  The  Bir«p- 
toooooua  pjfogetM*  was  present  in  three  of  our  cases  and  the 
Iftoroooocus  Jonoeotatue  and  BooiUus  pyooyoneus  once  each. 

In  the  line  of  treatment  qulnin  irrigations  yielded  the  best 
Tsaults.  The  anecese  of  this  treatment  depends  largely  on  the 
way  the  Irrigations  are  given.  The  object  sought  for  is  the 
assurance  that  the  quinin  solution  reaches  the  cecum  and  as- 
cending colon,  where  the  ulcerations  are  most  extensive.  The 
relapses  are  due  to  the  failure  of  the  drug  to  reach  the  amcba 
buried  in  the  deeper  layers  of  the  aubmucosa.    In  one  ease  an 
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fnfutJon  of  «  MMloin  berb  whlcb  had  baoi  tent  ^u  WM  triad 
with  Ultly  MtiHfftctor;  multa. 

Db.  Jaxkb  M.  Amiwu,  FhlladdphUi^It  U  probably  «dTl»- 
able  to  rdtArsta  tba  ImporUoM  of  the  bentft  to  be  derind 
from  kbeolut*  reet  until  all  of  tiia  aonta  ^finptaiiu  h»Te  mb- 
■ided,  irtiether  for  a  ahorter  or  longer  period.  He  qneetion  of 
diet  in  thie  diteaae  ii  one  to  whieb  too  little  attention  baa 
been  paid.  I  believe  that  ipecacuanha  la  the  beet  aingle  renwdr 
for  treatment  of  thie  dieeaee,  bnt  it  ia  not  a  apeelfla,  and  not 
all  patienta  can  take  masaiTe  doeaa.  One-fourth  to  one-half 
grain  doaea  at  abort  iaterralg  will  gire  excellent  reeulte  in 
man;  eaaea.  Saline  treatment  abould  not  be  employed  in  ad- 
vanced eaaee,  but  onlf  when  the  patienta  emoe  under  obaerra- 
tion  early;  aa  tbe  reeult  of  a  eonaidarable  ezperlenoe  with  tbla 
method  I  And  that  if  employed  in  the  adTaneed  atagee  of 
dyaoiteTy  it  aggravBtea  rather  than  boieAte  the  aonditi<m. 
liie  anlphur  treatment  ehould  eapedally  be  giren  a  trial  In 
thoee  eaaea  in  which  ipecacuanha  faila.  Thia  agent  aeema  to  be 
well  adapted  for  the  aubecute  or  ebronle  forma;  better  than  to 
the  acnt^  bacillary  form  of  the  diaeaae. 


ABDOMINAL  PAIN  IN  PLEUBIST  AND 
PNEUMONIA. 


JAMES  B.  HiXBICK,  UJ>. 

CUIOADO. 


That  a  disease  in  one  part  of  the  body  may  call  forth 
painful  sensatioD  in  another  part  is  a  matter  of  every- 
day obBerration.  Pain  in  the  knee  may  mean  hip-joint 
diseaae;  the  passage  of  a  renal  calculus  may  make  pain 
in  the  testicle  or  penis;  a  gallatone  may  cause  pain  re- 
ferred to  the  neighborhood  of  the  right  scapula;  pain  in 
the  neck  or  left  arm  and  hand  may  indicate  angina 
pectoris  and  coronary  sclerosis.  While  in  pleoriay  and 
pneumonia  the  pain  is  usually  referred  to  the  chest  and 
to  the  side  affected,  it  may  be  referred  to  points  remote 
from  the  site  of  the  disease,  as  to  the  opposite  side  or 
to  the  abdomen.  This  fact  had  not  escaped  the  keen 
obserration  of  our  forefathers  in  clinical  medicine. 
Laennec^  speaks  of  the  pain  of  pleurisy  as  sometimes 
shifting  its  place  and  "occasionally,"  he  says,  "from  the 
beginning  of  the  disease,  we  have  a  stitch  on  the  right 
side  and  pleurisy  on  the  left."  Gerhardt  also  reports  Uiis 
fact.  Hubs*  treated  of  this  subject,  explaining  the  pain 
on  the  other  side  by  the  occasional  anastomosis  of  right 
and  left  intercostal  nerrea.  Barnard,*  who  has  lately 
written  of  abdominal  pain  in  pleuropnenmonic  diseases, 
cites  Andral,  Watson  and  Fagge  as  clearly  recognizing 

1.  L««nn«« :  TreatlM  od  DIseu«*  of  tba  Chnt.  itc.  Forbca 
Tniu^  p.  4S0. 

2.  Hon :  Drat.  ArcUv  t.  kl.  Ued.,  Ix. 

B.  Barnard:  The  Bimulatloii  of  Acnta  Faiitonltli  b;  Plenro- 
pnenmoDlc  DlMaaca,  London  LaDcet,  clxlll,  Aug.  2,  1002,  p.  2S0. 


the  fact  that  severe  abdommal  pain  mi^t  have  Its  origin 
in  the  pleura,  and  be  misleading  tmleaa  care  were  exer- 
cised in  the  physical  examination.  While  several  articles 
have  lately  called  attention  to  the  danger  of  confusing 
pulmonary  and  pleural  diaeaaes  with  peritoneal,  this 
danger  is  not  touched  upon  by  many  writers  on  diseases 
of  the  chest  or  abdomen,  nor  has  it  among  piactitioners 
of  medicine  and  surgery  the  general  recognition  that  it 
deserves.  But  the  subject  is  well  worth  emphasizing. 
For  in  these  days,  when  even  the  recent  graduate  stands 
ready  to  attack  the  appendix  of  every  individual  the 
moment  there  is  right  iliac  pain,  tenderness  and  rigidity, 
with  fever,  the  seriousness  of  a  mistake  in  diagnosis  in 
a  case  of  this  sort  is  plain.  This,  then,  is  my  excuse  for 
presenting  a  subject  that  is  not  new. 

The  lower  six  intercostal  nerves — the  anterior  divis- 
ions of  the  dorsal  nerves — supply  the  abdominal  wall,  as 
well  as  a  part  of  the  parietal  and  diaphragmatic  pleura. 
An  irritation,  e.  g.,  from  inflammation  or  pressure,  in 
the  course  of  one  of  these  nerves  might  readily  cause  a 
pain  that  would  be  referred  to  the  distribution  of  this 
nerve,  i.  e.,  to  the  abdominal  wall.  In  cases  of  pleurisy 
bow  much  of  the  irritation  is  produced  by  true  nearitia 
is,  perhaps,  uncertain.  By  many  intercostal  neuritis  is 
regarded  as  of  common  occurrence  in  pneumonia  and 
pleurisy,*  The  eleventh  nerve  is  distributed  over  the 
iliac  region.  Pain  here  would  easily  make  one  think  of 
the  appendix  if  on  the  right  side,  or  if  on  the  left,  per- 
haps of  the  rarer  left-sided  appendicular  pains.  The 
other  nerves  would  cause  pain  referred  to  the  umbilical, 
epigastric  or  hypochondriac  regions  and  the  confusion 
that  might  result  when  we  think  of  the  possible  sig- 
nificance of  such  pain  in  the  way  of  ulcer  of  the  stom- 
ach, gall  bladder  mischief,  pancreatitis,  etc.,  is  clearly 


4.  Frientzc) :  ZlemHen'i  ElncTClapnllB.  Amer.  Trau.,  Ir,  p.  6B2, 
iDcllnM  to  tbe  view  that  was  held  b]'  Bean  that  Intcrcottal 
DtDTlUa  li  a  common  accompaniment  ol  pitnrlij. 
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Tide  dose  aQatomic  nerve  connection  betveen  the 
abdominal  wall,  the  pleura  and  the  intercostal  muscleb 
is  indicative  of  a  phyaiologieally  intimate  relationship, 
clearly  seen  in  the  common  fiinction  of  the  thoracic  and 
abdominal  moaclee  in  the  act  of  respiration.  Hilton's 
well-known  Jaw  declares  that  the  interior  of  a  joint,  the 
muBcles  moving  it  and  the  sldn  over  the  muscnlar  inser- 
tions are  supplied  by  the  same  nerve  trunks.  This  law 
also  applies  to  the  plenra,  which,  he  says,  can  be  com- 
pared  to  a  joint.  And  the  muscles  to  be  regarded  as  mov- 
ing the  joint  are  not  alone  the  intercoetals,  but  the 
abdominal  as  well.'  Not  only  may  pain  of  pleural  origin 
be  referred  to  the  abdomen,  but  in  their  effort  to  lessen 
pain  and  to  give  the  joint,  i.  e.,  the  pleura,  rest,  the 
muscles  remain  quiet  and  may  even  be  tense.  One  can 
readily  understand  bow  the  tenseness  of  abdominal  mus- 
cles, added  to  pain,  may  be  deceptive  because  of  the  close 
resemblance  to  the  phenomena  of  abdominal  disease. 
And  how  strikingly  like  the  picture  of  abdominal  inflam- 
mation may  be  the  combination  of  pain  and  rigidity 
when  ehillineee,  fever,  rapid  pulse,  etc.,  are  also  present. 

There  is  still  another  possible  explanation  of  some  of 
the  abdominal  disturbances  that  are  seen  in  pleurisy  and 
pneumonia.  The  phrenic  nerve  in  its  course  through  the 
chest  lays  itself  open  to  the  attack  of  a  pleurisy  involv- 
ing the  pericardial,  diaphragmatic  or  coatal  surfaces. 
This  nerve  is  not  solely  motor.  Henle,  Luschka  and 
others  regard  it  as  a  mixed  nerve.  Van  Gehuchten*  says 
that  in  its  course  it  gives  off  sensory  fibers  to  the  peri- 
cardium and  to  the  pericardial,  costal  and  diaphragmatic 
pleura,  its  terminal  filaments  furnishing  sensation  to  the 
peritoneum  covering  the  interior  surface  of  the  dia- 
phragm. 

Irritation  or  inflammation  of  this  nerve,  as  in  pleurisy, 
may  perhaps  be  an  explanation  of  some  of  the  cardiac 
and  gastric  disturbances,  the  collapse  and  meteorism  be- 


catue  the  plirenic  hss  commimicatioD  with  the  vague  and 
the  splanchnicfl.  The  halting  moTement  of  the  dia- 
phragm, ae  well  ae  pain  referred  to  the  epigastriam  and 
hypochondrivun,  may  likewise  be  due  to  phroiic  dis- 
turbance. Hampeln^  advocates  thia  view  qnito  atrongly, 
overlookiiig  too  much,  aa  it  Beenu  to  me,  the  part  played 
by  the  intercostals  in  the  production  of  abdominal  pain. 

It  ie  not  necesflary  to  aasume  in  cases  of  this  sort  that 
the  inflammation  is  in  the  diaphragmatic  pleura,  i.  e., 
in  the  part  of  the  pleura  anatomically  nearest  to  the 
abdomen,  though  undoubtedly  this  part  of  the  pleura  is 
oft«n  inflamed.  Kohrer*  calls  attention  to  the  frequent 
occurren<%  of  inflammation  of  the  diaphragm  itself,  and 
believes  that  to  this  is  due  is  part  the  stitch  pain,  as  well 
as  the  pain  in  the  abdomen  often  complained  of, 
especially  in  children. 

Head,*  who  has  done  so  much  to  explain  referred 
visceral  pain,  believes  that  in  certain  cases  there  may  be 
abdominal  pain  when  the  lung  alone  is  involved  vrithont 
the  pleura,  e.  g.,  in  bronchitis,  tuberculosis  or  broncho- 
pneumonia. He  says  that  through  the  communicating 
branches  of  the  seventh,  eighth  and  ninth  dorsal  nerves, 
which  branches  supply  the  lungs,  impulses  originating 
perhaps  in  a  small  inflammatory  pulmonary  focus  may 
be  carried  up  to  the  posterior  root  ganglia.  From  the 
abdominal  wall  normal  impulses  pass  from  the  epigastric 
and  hypochondriac  regions  to  these  same  ganglia.  If, 
through  the  abnormal  impulse  coming  from  the  lung, the 
ganglia  have  become  disturbed  in  their  function,  the 
normal  impulses  from  the  abdomen  may  be  distorted, 
i.  e.,  misinterpreted,  into  painful  impressions.  Head 
tells  Barnard  (loc.  cit.)  that  he  has  seen  cases  of  this  sort. 

Whatever  may  be  the  correct  explanation  of  this  ab- 
dominal reference  of  the  pain  in  thoracic  disease,  the  fact 
that  such  pain  may  occur  should  be  clearly  recognized 

7.  Hampeln :  Zeltwliilft  tUt  KIIb.  Mad.,  sir,  p.  448. 
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by  both  phyaiciaii  and  smgeon.  While  Infrequent,  it  is 
more  than  a  cnrioeity,  and  it  is  not  bo  rare  that  it  does 
not  deeerre  a  place  in  the  symptomatology  of  these  dis* 
sues. 

nXCTBTRATIVS   CASES. 

I  wish  by  hnel  reference  to  cases  that  have  come  under 
my  ohservation,  and  then  by  reference  to  the  experience 
of  others,  to  shov  that  this  pain  may  occur,  that  it  may 
be  a  misleading  symptom,  but  that  by  care  it  generally 
permits  of  a  correct  interpretation. 

In  the  poenmonia  of  children  abdominal  pain  is  com- 
mon. The  sudden  onset  with  severe  pain,  fever  and 
vomiting,  vith  the  tenderness  and  distension  of  the  abdo- 
men, make  the  reeemblance  to  local  or  general  peritonitis 
striking. 

A  year  uid  n  half  Ago  I  waa  called  hj  two  phfsicians 
10  sea  a  child  of  three  to  decide  as  to  tlie  advisabilitj  of 
(^■aration  for  appendldtia.  The  biatorj  was,  as  I  have  it«tad, 
mddan  abdomiiial  pain,  vomiting,  high  fsrer,  tTmpanitio  and 
tsnaa  abdomen.  Yet  the  cough,  ezpiratoTj  gnuit  and  rapid 
nspiration  were  plain,  as  were  the  physical  signs  of  consoUda- 
tioit  of  tlie  left  lower  lobe.  later  a  pneuraococcus  empfema 
dvvaloped,  healing  under  drainage. 

In  this  case,  as  so  often  bapp^is  to  us  all,  the  attention 
had  been  riveted  on  the  part  of  the  body  in  which  the 
brusque  initial  symptoms  had  appeared,  and  the  later 
symptoms  of  trouble  in  another  part  of  the  body,  though 
plain  to  one  new  to  the  case,  were  thus  overlooked. 

The  lobe  involved  to  produce  this  pain  is  not  neces* 
■arily  the  lower  lobe. 

Feb.  22,  1002,  I  saw  with  Dr.  Klein,  a  girl  of  seven  years, 
wfcoM  pneumonia  began  with  vomiting,  pain  and  tender- 
mtm  ia  the  right  iliao  region,  temperature  103,  and  in  whom  Dr. 
KMn  found  th*  next  morning  signs  of  consolidation  of  the 
li|^t  vppOT  lobe^  A  typical  pneumonia  with  hig^  f«rer,  104, 
and  migration  to  the  middle  lobe  followed.  At  the  time  I  aaw 
fcv  tiM  upper  and  middle  lobea  alone  were  solidifled. 

The  same  abdominal  pain  in  a  left  upper  lobe  pneu- 
mcmis  waa  present  in  a  &-year-old  child  seen  with  Dr. 
B.  H.  Chamberlin,  March  12,  190S.  The  mother  de- 
icribed  it  as  "cramps  in  the  bowela"    In  these  upper 


lobe  cases  the  explanation  of  the  reference  of  the  pain 
to  the  abdomen  may  be  that  of  Head,  of  Hampein,  i.  e., 
thiou^  the  phrenic  nerve,  or  that  the  pleurisy  and  ac- 
companying neuritis  may  be  more  extenaive  than  the 
anatomic  boundaries  of  the  lobe  that  is  solid,  i.  e.,  may 
involve  the  lower  intercostal  nerves. 

While  in  conversation  with  physicians,  I  have  found 
some  who  expressed  surprise  at,  or  even  imbelief 
in  the  onset  of  pneumonia  with  sharp  abdominal  symp- 
toms. I  have  found  many  who  regard  abdominal  pain 
as  an  important  early  symptom  of  pneumonia  in  chil- 
dren. Some  writers  on  pediatrics  are  silent  regarding 
that  point.  Others  clearly  recognize  it,  e,  g.,  Baginsky, 
Henoch,  DeMussy  and  Eouveret.  Holt'"  refers  ex- 
plicitly to  it  in  the  following  words : 

The  pain  is  frequently  referred  to  the  loin,  the  epigABtrium 
or  to  anj  region  to  which  the  intercostal  nerves  are  distributed. 
In  a  recent  cnse,  in  a  boy  of  seven  years,  for  the  first  twelve 
hours  there  was  intense  localized  pain  in  the  right  iliac  fossa, 
associated  with  such  extreme  tendemesB  as  to  lead  to  th« 
suspicion  that  the  case  was  one  of  appendicitis. 

This  will  be  the  proper  place,  I  think,  to  say  a  few 
words  concerning  pleurisy  and  pneumonia,  coincident 
with  or  following  abdominal  disease.  Coincident  with 
or  following  an  appendicitis,  a  pneumonia  or  pleurisy 
may  appear,  the  abdominal  and  thoracic  disease  both  due 
to  the  same  cause,  e.  g.,  the  pneumococcus,  or  the  one 
being  secondary  to  the  other.  Gussenbauer  showed  that 
from  thrombosed  veins  accompanying  intestinal  obstruc- 
tion embolic  pneumonic  foci  could  appear  in  the  lung. 
And  lately  Sonnenburg"  has  fully  discussed  the  similar 
embolic  origin  of  pneumonia  met  with  during  appendi- 
citis, before  or  after  operation.  These  cases  in  which 
the  abdominal  pain  is  accompanied  by,  and  probably  due 
to,  definite  abdominal  disease,  do  not  properly  belong  in 
tlie  category  of  those  I  am  considering.    But  I  mentioD 
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them  as  in  a  given  case  the  possibility  of  the  coeziatenos 
of  both  abdominal  and  thoracic  disease  must  always  be 
kept  clearly  in  mind,  a  condition  not  at  all  infrequent  in 
tnberculosis,  carcinoma  or  general  septicemia. 

A  few  monthi  ago  I  wu  called  to  Bee  &  girl  of  about 
five  rears,  who  wa«  n^rded  ai  in  too  weak  and  de«- 
perate  a  condition  to  undergo  an  operation  for  appendkdti* 
and  peritonitis,  from  which  she  waa  said  to  be  Baffering.  The 
ease  was  certainly  a  punling  one.  I  was  able  to  demonatrat* 
clearly  an  extensive  consolidation  of  the  lower  right  lobe 
and  a  portion  of  the  lower  left.  This  bad  not  been  overlooked 
bj  the  physiciaoB.  The  respiration,  temperature,  mental  con- 
dition were  euitable  for  pneumonia.  But  a  severe  initial  and 
continuous  abdominal  pain,  a  rigid,  Bomewhat  tympanitic  abdo- 
men and  a  persistent  vomiting  made  the  peritonitis  seem  prob- 
able. Yet  careful  inquiry  into  the  history  showed  that  within 
12  hours  of  the  onset  the  respiration  rate  had  been  62.  Palpa- 
tion also  led  me  to  question  the  existence  of  a  peritonitis,  for 
with  care,  and  by  gentle,  steady  pressure,  it  seemed  to  me  that 
there  waa  less  tenderness  and  less  real  rigidity  than  were  con- 
sistent with  the  supposed  extensive  peritonitis.  This  case, 
ilhistrated  too,  I  believe,  the  truth  of  Barnard's  observation 
that  there  is  a  yielding  or  softening  of  the  abdominal  waU  at 
the  beginning  of  each  inspiration  in  these  cases  where  the  pain 
iB  of  thoracic  origin.  Medicine  and  food  by  the  stomach  being 
stopped  for  a  few  hours,  and  opium  given,  the  vomiting  ceasad. 
There  was  in  a  few  days  a  marked  improvement  in  all  respects. 
But  convalescence  waa  slow,  with  some  cou^,  dullness  and 
rAles  and  signs  of  delayed  resolution.  No  pus  was  found  by  a 
needle  in  a  auspicious  area  in  the  right  chest.  During  this  con- 
valescence, for  a  few  days  the  patient  had  a  distinct  rigidity  of 
the  lower  abdominal  wall-  A  complete  recovery  ensued,  the 
illness  tasting  altogether  about  seven  or  eight  weeks. 

I  am  inclined  to  regardthe  case  as  primarily  and  even 
solely  pneumonic.  Yet  it  is  possible  that  there  was  here 
a  simultaneous  infection  of  the  lung  and  peritoneum,  or 
the  peritoneum  may  have  been  involved  after  the  lung,  or 
vice  versa.  The  slow  convalescence  with  persistent  ab- 
dominal pain  was  present  in  one  of  Bichardson's  cases. 

Turning  now  to  adults,  we  find  that  they  may -exhibit, 
though  less  frequently,  the  same  abdominal  pain  with 
pleurisy  or  pneumonia,  and  this  may  simulate  a  peri- 
tonitis. 

A  young  man  of  about  twenty,  with  sudden  abdominal 
pain  and  fever  had  some  rigidity  in  the  right  iliac  region. 


Eid  phjrsiciu)  with  whom  I  mw  th«  cue  found  h«re  R  inus 
eonc«nuDg  whou  exact  nature  he  wu  eoniewhat  in  doubt. 
The  possibility  of  appeadicitia  was  naturally  thought  of.  But 
he  geve  a  doae  of  calomel,  the  maas  disappeared,  and  in  twentj- 
four  tioure  a  right  tower  lobe  pneumonia  wee  clearly  made  out. 

I  once  showed  a  man  in  a  clinic  at  the  Count;  Hos- 
pital with  right  Uiac  pain  and  marked  friction  mbs  over 
the  right  chest.  He  had  escaped  an  operation  for  sup- 
posed appendicitis  only  because  he  refused  to  permit  it. 
Several  times  patients  have  been  sent  to  the  surgical 
wards  from  the  examining  room  with  the  diagnosis  of 
appendicitis  when  the  more  careful  ward  examination  by 
the  surgeon  has  shown  the  case  to  be  pneumonia.  I  know 
of  an  instance  in  Chicago  where  the  abdomen  was  opened 
for  supposed  appendicitis,  when  the  whole  trouble  was  a 
pneumonia  unrecognized  at  the  time  of  the  operation,  but 
which  had  caused  symptoms  that  were  regarded  as  those 
of  appendicitis.  I  could  cite  several  other  eases  in  which 
abdominal  pain  has  been  a  prominent  feature  in  cases 
of  pleurisy  and  pneumonia  sometimes  leading  to  perplex- 
ity as  to  the  correct  diagnosis.  Thus  a  woman  of  37 
years  with  right  pleural  eflfuaion  told  me  that  her  trouble 
began  twenty  days  before  with  a  pain  in  the  "stomach 
and  side."  In  another  case  severe  pain  just  above  the 
crest  of  the  ilium  was  present  for  two  days  before  definite 
physical  signs  of  pneumonia  were  present. 

Dr.  Sevan,  in  October,  1901,  operated  for  me  on  a  pa- 
tient with  acute  appendicitis,  draining  a  small  sbscMS  due 
to  gangrenous  perforation  of  the  appendix.  There  waa  a  alow 
but  apparently  complete  recovery.  From  April  to  June,  1902, 
the  patient  waa  at  her  work  as  a  nurae.  About  June  16,  1902, 
she  had  pain  in  the  right  cheat,  temperature  99  to  100.  To 
this  she  paid  little  attention,  but  she  became  greatly  alarmed 
when  she  had  pain  in  the  old  r^on,  i.  e.,  at  the  site  of  the 
scar  of  the  operation.  Neither  Dr.  Bevan  nor  I  could  find 
local  evidence  for  suspecting  any  recurrence  of  trouble  in  the 
region  of  the  appendix.  We  thought  the  pain  was  referred 
from  the  cheat  in  which  could  be  dearly  made  out  a  pleural 
friction  and  the  aigna  of  a  email  amount  of  fluid.  Within  a 
few  daye  all  abdominal  aymptoma  cleared  up. 

Still  another  case  I  may  mention.  A  young  lady  with 
a  large  carbuncle  of  the  upper  lip,  and  with  the  grave  con- 
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■titntional  aymptoms  Kttendiiig  it — the  conditton  is,  aa  U  well 
known,  generally  dUB  to  the  Rtaphylococciu  and  often  fatal— 
developed  a  severe  pain  in  the  right  cheat.  la  the  latter  loca- 
tion a  friction  rub  with  a  fine  creclding  rale  and  a  patch  of 
hareh  respiration  could  be  made  out.  Nothing  but  the  pain 
over  the  region  of  the  appendix  could  be  found  auggeative  of 
appendicitis,  at  least  to  Dr.  N.  S.  Davia,  Jr.,  and  myself,  who 
both  Haw  the  patient  several  times,  though  to  some  the  proba- 
bilitj  of  appendicitis  aeemed  strong.  The  embolic  pneumonic 
focus  was  evidently  the  explanation  of  the  pain.  There  was 
ultimate  recovery,  the  later  history  proving  no  appendicitis. 

Twice  I  have  aeen  pain  referred  very  accurately  to  the 
re^on  of  the  gall  bladder,  and  the  patients  in  both  in- 
stances were  anre  there  was  cholecystitiB,  a  Datnral  in- 
terpretation, perhaps,  when  we  consider  that  the  one 
patient  wae  a  medical  student  and  the  other  a  phy- 
sician, noted  for  being  poor  judges  of  their  own  ailments. 
The  student  had  a  right-sided  pleumy.  The  physician, 
in  addition  to  the  pain,  had  fever,  local  tenderness,  and 
was  jaundiced.  He  naturally  concluded  that  he  had  gall- 
stones and  cholecystitis,  though  the  whole  trouble  was 
dearly,  as  the  sequel  proved,  a  right  lower  pnenmonia. 
In  this  case  the  pain  was  pretty  definitely  located  at  the 
point  where  the  tenth  rib  joins  the  costal  arch,  close  to 
the  crossing  of  the  parasternal  line  and  the  tenth  rib, 
the  bouton  diaphragmaiique  of  some  writers.  It  should 
be  regarded  as  suggestive  of  pleurisy,  especially  of  the 
diaphragm,  when  this  spot  is  tits  seat  of  pain  or  tender- 
ness upon  pressure," 

A  patient  whom  I  saw  with  Dr.  F.  8.  Hartmann,  was, 
after  nearly  two  weeks,  convalescing  from  an  acute  rheu- 
matism and  alcoholiam  when  he  wae  seized  with  a  audden 
excruciating  pain  in  the  upper  left  quadrant  of  the  abdomen. 
Dr.  Hartmann  found  him  tender  to  pressure  in  the  left  hypo- 
chondrium;  be  aoon  vomited  and  became  tympanitic.  He  did 
not,  however,  go  into  collapse  Immediately  after  the  onset  of 
the  pain,  and  there  waa  no  marked  perturbation  of  temperature. 
Three  days  later  when  I  saw  him,  the  tympany  was  less,  the 
vomiting  persisted  and  waa  grumous,  there  was  an  extensive 
pleurisy  to  be  made  out  over  the  left  chest,  with  a  dullness  and 
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harnh  brrathlag  euggeetiTe  of  pneumooU.  Th«  pktlMit  was 
rHpidljr  failing,  and  died  b  few  hours  Uter.  While  no  positive 
diagnofis  was  ventured  by  either  Dr.  Harttnann  or  myaelf,  we 
both  looked  on  the  pleurisy  as  probablf  secondary  to  some  sub- 
diaphragmatic lesion — perhaps  hemorrhagic  pancreaUtia  or 
localized  peritonitis  from  an  ulcer  of  the  stomach. 

The  autopsy  made  tie  next  momiog  by  Dr.  H.  O.  Wdl( 
revealed  nothing  in  the  abdomen  to  explain  the  symptoms  ex- 
cept a  high  grade  of  gastritis  with  submucous  eccbymoses. 
Capillary  ooring  explained  the  blond  in  the  vomitua.  The  left 
pleura  was.  however,  the  seat  of  an  acute  inflammation  eape- 
cially  well  marked  over  the  diaphragm.  The  lung  was  edemata 
QUI  and  congested  with  aeveral  hemorrhagic  areas  the  size  of 
a  hickory  nut.  The  blood  showed  a  pure  growth  of  a  bacillus 
of  the  colon-typboid  group.  Its  exact  nature  was  not  discov- 
ered owing  to  an  accident  to  the  cultures,  thougb  the  study  ol 
tha  organism  as  far  as  carried  out  made  it  aeem  probable  that 
it  was  the  typhoid  baelllui. 

Here  was  a  case  where  the  diagnosia  Bhonld  read  as 
follows :  Acute  alcoholism,  acute  inflammatory  rheuma' 
tism,  typhoid  (  f )  bacteriemia,  acute  pleurisy  involTing 
the  diaphragm. 

These  cases  will  illustrate,  I  think,  the  importance  of 
this  occasional  symptom  of  thoracic  disease.  That  my 
experience  is  not  unique  I  know  from  conveisation  with 
other  physicians,  and  a  few  illustrative  citations  from 
the  writings  of  others  will  be  conTlncing  on  this  point. 
Janeway'*  says  he  has  several  times  been  consulted  in 
cases  of  pleurisy  or  pneumonia,  where,  because  of  the 
neuralgic  pains  reflected  over  the  lower  right  abdomen, 
there  has  been  entertained  the  idea  of  an  operation  for 
appendicitis.  Osier"  says  that  twice  in  cases  of  pneu- 
monia he  has  seen  the  suspicion  of  appendicitis  raised 
because  of  the  sudden  acute  onset  of  the  pain,  once  in  the 
region  of  the  navel,  and  once  lower  down  on  the  right 
side.  In  discussing  typhoid  perforation,  he**  says: 
"Abdominal  pain  of  a  severe  character  in  typhoid  fever 
may  be  associated  with  an  acute  pleurisy." 
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This  abdominal  pain  dne  to  pleurisy  I  once  saw  in  a 
typhoid.  Because  of  ite  sudden  occurrence  and  because 
of  a  sudden  jump  in  the  leucocytes  my  interne  bad  nat- 
urally suspected  perforation.  Yet  an  absence  of  rigidity 
and  of  local  tenderness  and  the  presence  of  a  fine  pleural 
friction,  witb  harsh  localized  breath  sounds,  led  me  to 
wait,  and  the  autopsy  two  days  later  showed  no  perfora- 
tion, but  a  bronchopneumonia. 

Fraentzel'*  saw  two  cases  of  pleurisy  that  closely  re- 
sembled peritonitis. 

Cozzolino'^  refers  to  four  cases  reported  by  Massalongo 
last  year  in  which  cases  of  abdominal  pain  in  children 
had  aroused  suspicion  of  peritonitiB,  though  the  trouble 
was  intrathoracic.  Cozzolino's  own  case  was  in  a  child 
of  three  years  with  symptoms  like  those  of  appendicitis, 
including  tenderness  over  McBumey's  point,  though  pal- 
pation that  was  "doles,  lenta,  graduaie"  showed  little 
pain  and  no  induration.  N'ext  day  pneumonia  was  plain. 
Ouinon"  also  in  his  case  found  that  gentle  pressure  with 
the  fiat  hand  and  not  the  finger  revealed  less  tenderness 
and  less  resistance  than  the  previous  complaint  of  the 
patient,  a  13-year-old  girl,  would  indicate. 

Morse"  reports  three  cases  in  children,  one  of  which 
was  called  appendicitis  and  another  gastritis,  though 
pneumonia  was  in  each  case,  as  the  later  history  showed, 
the  cause  of  the  abdominal  symptoms.  He  says :  "Within 
a  few  years  the  abdomen  has  twice  been  opened  in  chil- 
dren by  well-known  Boston  surgeons  for  appendicitis 
when  the  trouble  was  lobar  pneumonia." 

Brewer"  reports  an  operation  for  appendicitis  in  a  woinaa 
30  jears  old,  the  abdtHninal  pain,  more  or  leas  general  ab- 
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domlna]  tendemcw,  slight  muaeulkr  rigidltj  and  distoition, 
with  leucocytosia,  leading  to  tbi*  diagntmii.  The  »bdoni«ii  wu 
opened,  but  no  sign  of  inQamiiiAtion  wu  aajwhere  discoverad. 
The  examinatioii  of  the  cheat  b  few  d>ya  later  revealed  a,  cir- 
ciuDscribed  pneumonia  of  the  right  lung,  though  prior  to  tha 
operation  there  were  no  abnormal  cheat  Aadinga.  Two  weeks 
later  and  after  the  fever  had  subiided  a  email  absceas  imme- 
diately beneath  the  anterior  abdominal  wall  of  tha  left  aide, 
was  opened.  Brewer  thinks  that  the  pneumonic  focus  had  in- 
duced the  early  abdominal  aymptoms. 

He  cites  another  case.  A  man  convaleBcent  from  an  acute 
lobar  pueumooia,  after  being  free  from  fever  for  aix  days, 
complained  of  pain  in  the  right  iliac  region,  vomited 
and  dereloped  fever.  Aa  he  had  years  before  had  what  was 
called  appendicitis,  a  recurrence  was  naturally  auapected. 
Muscular  rigidity  and  tenderness  became  marked,  the  tem- 
perature rote,  tympanites  was  extreme  and  tha  diagnosis  of 
peritonitis  was  concurred  in  by  Drs.  Janeway,  Bull  and  Brewer, 
who  saw  the  patient  with  his  physician,  EV.  Evans.  Because 
of  the  desperate  condition  of  tha  patient  an  operation  was  re- 
garded as  inadvisable.  The  autopsy  showed  a  normal  peri- 
toneum, a  resolving  pneumonia  of  the  lower  lobe  of  the  right 
lung,  a  pneumococcus  septicemia.  How  much  of  the  abdominal 
pain  and  other  symptoms  were  due  to  the  pneumonic  trouble 
and  how  much  to  the  septicemia,  it  is  impossible  to  say.  Yet 
I  cite  the  case  here  as  an  instructive  one,  and  as  showing  the 
easewith  which  peritonitis  can  be  simulated  by  other  conditions. 

Barnard's  aix  cases  in  which  abdominal  83Tnptom8  were 
prominent,  though  no  abdominal  disease  was  present, 
deserve  to  be  quoted  in  full,  but  lack  of  time  will  prevent 
this.  Three  were  cases  of  pleuropneumonia  involving  the 
base  of  the  lung.  In  two  a  pyo-pneumothorai  developed, 
in  each  case  apparently  from  rupture  of  a  tuberculous 
focus  in  the  apei  of  the  lower  lobe.  One  was  a  trau- 
matic pleurisy  with  broken  ribs.  In  this  case  the 
pleurisy  was  plainly  recognized,  but  so  definite  were  the 
abdominal  signs  that  the  abdomen  was  opened  and  found 
entirely  normal. 

The  most  interesting  of  these  cases  and  one  which,  bb 
Barnard  says,  was  a  most  perplexing  one,  concerned  a 
cblorotic  girl  of  seventeen  under  treatment  for  ulcer  of  the 
stomach.  A  sudden  violent  epigastric  pain,  vomiting,  collapse, 
rapid  pulse,  temperature  104,5  F.,  a  tender  abdomen,  especially 
in  the  epigastric  region,  ted  to  an  almost  immediate  operation 
for  perforated  gastric  ulcer.     Nothing  of  the  sort  was  found. 
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On  tlie  aecoad  da;  after  admisiion  a  right  basal  pneumooia 
was  clearlj  mada  out,  later  alio  in  the  left  base.  The  autopa; 
•howed  double  boaal  pneumonia  and  right  diaphragmatic 
pleiuiBf  and  "in  the  stomach  a  shallow  ulcer  of  the  size  of  a 
sizpennj  piece,  which  was  not  eren  near  perforation.  There 
was  no  peritonitia."  Burely  this  was  a  hard  case  to  diagnose. 
As  Barnard  says,  the  sudden  rise  of  temperature  should  have 
excited  suspicion  of  eomethinng  else  than  perforation. 

Hampeln'B  five  cases  are  also  worthy  of  careful  etudj, 
he  dvelliug  not  only  upon  the  possible  misleading  char- 
acter of  the  referred  pain,  but  upon  the  vomiting,  tym- 
pany, collapse,  etc.,  that  he  explains  on  the  theory  of  dis- 
turbance of  the  phrenic  nerve  with  secoudary  disorder 
of  the  vagus  and  splanchnics.  Surgical  intervention  in 
some  of  these  cases  was  narrowly  escaped,  and  only  be- 
cause Hampeln's  experience  had  led  him  to  examine 
with  imasual  care  for  thoracic  trouble.  Hampeln's 
cases  were,  to  quote  his  own  r^um4,  "two  fata]  cases  of 
foudroyant  pleurisy,  one  of  seropurulent  pleurisy  with 
recovery,  one  fatal  and  one  favorable  case  of  croupous 
pneumonia,  all  in  the  beginning  of  the  illness,  creating 
the  impression  of  a  peritonitis  or  intestinal  obstruction, 
while  the  ordinary  marks  of  the  real  disease  were  absent, 
and  even  the  physical  examination,  at  least  at  the  begin- 
ning, was  negative."  (loc.  cit.,  p.  450.) 

Dr.  M.  H.  Richardson"  discusses  in  a  very  frank 
manner  the  possibility  of  mistaking  acute  thoracic  dis- 
ease for  appendicitis,  citing  instructive  cases.  He  makee 
out  the  error  in  diagnosis  as  often  due  to  the  fixation  of 
the  thought  of  the  observer  on  the  one  part  of  the  body 
or  on  the  one  disease.  Arguing  from  a  psychologic 
standpoint,  he  says: 

For  a  true  perception  of  the  normal  relation  of  things  to  be 
temporarily  suspended,  it  is  only  necessary  that  the  mind  for 
the  moment  be  dominated  by  a  fixed  idea.  Influenced  by  a 
single  suggestion  or  by  a  chain  of  Buggestive  circumstancee, 
the  mind  may  become  so  possesaed  of  a  certain  idea  that  the 
result  will  necessarily  be  distorted  and  incorrect- 
El.  Richardson :  Beniarkg  od  tliB  Dlainoala  Between  AcDte  Ap- 
pendicitis and  Acute  Intrathorick  Disease,  Boatan  Uedical  and 
So^cal  JooRial,  April  IT.  1902.  ciItI,  So.  IS. 
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Hov  true  this  is  we  all  know  to  our  Borrow,  in  more 
than  single  instaoceB.  I  referred  to  this  point  in  speak- 
ing of  the  child  on  whom  operation  was  contemplated 
for  appendicitis.  The  minds  of  the  two  phTsicians  had, 
as  Bichardson  says,  become  dominated  by  the  fixed  idea 
of  appendicitis,  though  pneumonia  was  plainly  recog- 
nized by  both  as  soon  as  the  possibility  of  its  existence 
was  pointed  out.  Barnard  says  the  opinion  that  in 
his  case  of  traumatic  pleurisy  there  were  abdominal  com- 
plications was  largely  due  to  the  fact  that  a  few  weeks 
before,  with  a  somewhat  similar  injury  and  symptoms, 
there  had  been  rupture  of  the  spleen  with  hemorrhage. 
Hie  mind  waa  drawn,  therefore,  toward  the  possibility 
of  a  duplicate  of  this  somewhat  rare  occurrence. 

CONCLUSION, 

There  is  little  to  say  in  conclusion.  Cases  may  occur 
in  which  at  first  it  may  be  impossible  to  say  whether 
the  trouble  is  abdominal  or  thoracic.  Each  case  must 
be  judged  on  its  own  merits,  and  the  decision  as  to 
immediate  operation  or  waiting,  not  settled  by  any  hard 
or  fast  rule.  Certainly  in  some  doubtful  cases  with 
threatening  abdominal  symptoms,  it  would  be  better  to 
err  on  the  side  of  operation  and  make  a  laparotomy 
than  to  let  a  possible  ruptured  appendii,  gall  bladder, 
stomach  or  intestine  go  untreated  for  six  or  twelve  hours. 
An  exploratory  abdominal  incision  could,  perhaps,  be 
made  under  local  anesthesia  or  under  laughing  gas.  This 
would  avoid  the  danger  of  adding  bronchitis,  or  aspira- 
tion pneumonia  to  an  already  existing  pulmonary  in- 
flammation, if  such  happened  to  be  the  primary  trouble 
and  the  peritoneum  is  found  normal.  If  peritoneal 
trouble  is  found  ether  or  chloroform  anesthesia  can  be 
added  and  the  reparative  surgical  procedure  instituted. 

But  with  care  and  circumspection  doubt  will  seldom 
arise.  The  main  safeguard  in  the  diagnosis  is  to  think 
of  the  possibility  of  a  thoracic  origin  for  the  abdominal 
symptoms.  It  will  then  be  generally  found  that  there 
is  some  thoracic  pain,  as  well  as  abdominal,  or  there  will 
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be  cough  or  expiratoiy  gmnt,  perhaps  a  bloody  or  ruuty 
expectoration,  or  the  respiration  will  be  increased  ont 
of  all  proportion  to  the  abdominal  pain  and  tympany, 
or,  as  in  Barnard's  case,  the  temperature  will  rise  too 
suddenly  and  too  high  for  the  supposed  abdominal  acci- 
dent. These  facts,  if  obeerred,  will  lead  one  to  a  careful 
examination  of  the  chest,  which  will,  in  most  instancee, 
even  early,  reveal  some  lose  of  motion,  friction,  r41e, 
dullness  or  bronchial  breathing  that  discloses  the  ezist- 
eac6  of  an  intrathoracic  inflammatory  condition,  and 
makes  it  clear  that  the  abdominal  pain  is  a  reflected  one. 
The  abdomen  in  these  cases  is  often  peeudo-tender.  A 
light  touch  hurts.  Quiet,  steady,  deep  palpation  with 
the  flat  hand  does  not  increase  the  pain.  And,  as  Bar- 
nard observes,  at  the  be$:immig  of  inspiration  there  is 
a  yielding  of  the  abdominal  w^  that  is  seldom  seen  in 
true  peritonitis.  With  care,  then,  most  of  these  cases 
can  be  recognized.  I  need  not  repeat  what  I  said  at  the 
b^;inning,  tJiat  this  recognition  is  important  That 
truth  is  self-evident. 

I  may  add  that  in  this  paper  I  have  made  no  reference 
to  other  reflections  of  the  pain  of  pleurisy  and  pneu- 
monia, e.  g.,  to  the  neck  or  to  the  lumbar  region.  Not 
have  I  thought  it  wise  to  extend  the  scope  of  the  paper 
so  as  to  include  such  thoracic  diseases  as  pericarditis, 
aneurisms,  tumors,  vertebral  tuberculosis,  etc.  I  have 
purposely  limited  myself  to  a  consideration  of  the  ab- 
dominal symptoms,  chiefly  pain,  in  acute  pleurisy  and 
pneumonia,  believing  that  this  is  the  form  of tenest  over- 
looked or  misinterpreted. 

DISCUSSION. 
Db.  J.  N.  Hall,  Denver— There  are  maoy  poittts  of  confusion 
t^t  I  do  not  think  Dr.  Herrick  baa  touched.  I  once  saw  the 
daughter  of  a  mtmnber  of  our  Association  concerning  whom 
two  ph^aiciana  and  surgeons  were  in  doubt  regarding  the  prea- 
taee  at  appcndicitia  or  pneumonia.  It  proved  to  be  the 
former.  Confusion  eclated  because  there  was  abdominal  dia- 
teneion,  the  liver  was  crowded  up,  and  there  was  dulnesa  be- 
low the  ninth  rib;  with  the  compression  of  the  lung  there  was 
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DO  brmchiftl  mpiratlon,  but  crackling  rft1«e.  In  such  a  caM 
it  is  utreraely  difBcuIt  to  say  what  tbe  condition  is. 

There  is  another  point  of  confuaion:  With  the  diaplaced 
liver  we  may  have  friction  which  can  not  be  attribut«d  to 
lung  or  liver  ezclueivelj.  In  other  worda,  it  ii  difficult  to  de- 
tennine  whether  we  are  dealing  with  peritonitis  or  plenrisy. 
In  many  cases  the  pain  rnay  be  due  to  a  diaphragmatic  pleu- 
ritie.  Again,  you  may  have  a  leucocytosis,  but  this  does  not 
help  in  the  diagnoeis,  becauae  it  may  be  due  to  pneumonia  or 
to  appendicitis.  Last  winter,  in  the  wards  of  our  county  hos- 
pital, a  man  was  admitted  with  a  diagnosis  of  appendicitis; 
on  account  of  the  urgencj  of  the  case  1  was  asked  t»  see  bim 
at  once.  Everything  seemed  to  be  fairly  characterietic  of  ap- 
pendicitis, and  I  did  not  wish  to  say  positively  that  he  did  not 
have  appendicitJB.  I  did  not  recommend  operation,  and  the  next 
day  he  developed  a  pneumonia  in  the  left  lower  lobe  and  every- 
thing subsided  in  tbe  abdomen.  I  do  not  attempt  to  explain 
bow  this  happened  unless  there  was  a  combination  of  lower  left 
pneumonia  and  appendicitis. 

Dr.  Thouas  McCkak,  Baltimore — Dr.  Herrick  has  pointed 
out  some  pitfalls  into  which  all  of  us  may  stumble.  I  have 
seen  three  such  cases  all  admitted  to  the  Johns  Hopkins  Hos- 
pital surgical  wards.  In  a  recent  one  there  were  marked  ab- 
dominal symptoms  which  rather  suggested  an  attack  of  appen- 
dicitis, but  the  patient  had  had  his  appendix  removed.  The 
appendix  being  gone,  cholecystitis  was  suggested.  Examina- 
tion showed  a  very  tender  abdomen,  the  pain  increasing  with 
respiratory  movements.  Examination  of  the  thorax  revealed 
slight  dulnees  at  the  right  base.  The  next  day  there  was 
tubular  breathing.  It  is  easy  to  be  misled  in  theae  cases. 
The  sudden  onset  of  abdominal  pain  with  fever,  leucocytoais, 
and,  above  all,  the  marked  local  signs,  all  suggest  an  ab- 
dominal condition.  Inspection  may  show  diminished  respira- 
tory movement  on  one  side,  there  is  tenderness,  etc.  I  agree 
with  Dr.  Herrick  that  a  knowledge  of  the  possibilities  is  our 
greatest  safeguard,  and  with  that  a  thorough  and  careful 
routine  examination.  The  surgeons  sometimes  su^^t  that 
we  delay  too  long  before  calling  them  in;  but  perhaps  if  they 
called  in  the  physician  oftener  they  would  be  saved  the  morti- 
fication of  opening  the  abdomen  in  pneumanis.. 

Db.  Jakes  H.  Andebs,  Phitadelpbia — It  has  been  long  cur- 
rently stated  that  the  pain  is  uBuslly  located  in  the  vicinity 
of  the  nipple  of  the  side  affected,  but  this  is  shown  by  sta- 
tistics to  occur  only  in  50  per  cent,  of  the  cases;  the  pain  is 
often  referred  to  the  base  ol  the  chest  on  the  side  affected.  I 
have  seen  a  number  of  instances  in  which  tbe  pain  was  re- 
ferred to  the  abdomen.  In  two  instances  the  symptoms  closely 
simulated  those  ol  a  cholecystitis,  especially  the  local  mani- 
festations at  the  beginning.     Later  the  pneumonic  features 
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domiiiatad  the  scene.  As  Dr.  McCrae  bas  stated,  the  clinical 
picture  very  often  BimuUteg  these  Abdominal  conditiona.  I 
can  also  recall  a  cass  in  which  the  pain  wa«  referred  to  the 
gaD-bladder  region  and  in  which  the  patient  died,  came  to 
autopsj,  and  a  complicating  cholecyHtitia  was  actuallj  nt- 
Tealed.  The  diagnosis  had  been  a  right-sided  poeumoaift. 
During  that  patient's  life  the  pneumonic  symptoms,  as  is 
usual,  dominated  the  clinical  picture.  I  can  recall  another 
case,  seen  recaitly,  in  which  pain  was  referred  directly  Ui  the 
appendicular  region.  There  was  considerable  rigidity  of  the 
right  rectus,  the  abdomen  was  somewhat  swollen,  but  there 
was  no  distinct  tumor  mass.  A  diagnosis  of  appendicitis  had 
been  made  by  two  physicians,  and  it  was  thought  the  case 
ought  to  be  referred  to  a  surgeoa  for  operation.  A  careful 
physical  exploration  of  the  chut  was  made,  following  the 
golden  rule,  "in  aJt  cases  in  which  there  is  fever  combined 
with  abdominal  pain  make  a  careful  physical  examination  of 
the  thorax."  A  lobar  consolidation  was  revealed.  The  ab- 
dominal lymptoms  finally  disappeared.  I  believe  we  may  re- 
gard the  abdominal  symptom  as  an  exceptional  occurrence 
after  all  in  pneumonia.  In  the  experience  ot  some  the  pain 
seems  to  be  more  commonly  referred  to  the  lumbar  region. 
It  ia  to  be  remembered  that  cases  of  pneumonia  in  which  the 
pain  is  referred  to  the  lumbar  r^on  may  occur  in  patients 
who  previously  have  had  a  nephrolithiasis.  A  man 
aged  62  had  nephrolithiasis  on  two  occasions,  and  more 
recently  a  right-sided  pneumonia;  the  pain  was  referred  to  the 
right  tumbo- abdominal  r^ou.  He  had  marked  rigors  and  a 
history  of  a  cough,  which  led  to  a  careful  examination  of  the 
lungs  and  the  discovery  of  a  right-sided  consolidation.  The 
patient  insisted  that  he  was  suffering  from  another  attacic  of 
renal  colic  on  account  of  the  location  of  the  pain.  It  is  most 
important  practically,  as  Dr.  Herrick  has  suggested,  to  in- 
vestigate the  thorax  before  rendering  a  diagnosis  in  cases  pre- 
senting such  symptoms  as  abdominal  pains  and  fever. 

Db.  Jaues  B.  Hebsick,  Chicago — The  diaphragmatic  pleura 
is  frequently  involved  when  we  have  this  pain  referred  to  the 
abdomen;  yet  it  is  not  necessarily  involved.  The  case  that 
Dr.  Hall  refers  to,  where  there  was  a  left  lower  lobe  pneu- 
monia, the  pain  being  referred  to  the  right  side  of  the  ab- 
domen, is  certainly  confusing  and  is  not  clear  of  explanatim. 
It  is  possible  there  was  a  slight  pleurisy  on  the  right  aide 
which  was  overlooked.  It  possibly  may  be  attributed  to  an 
anastomosis  between  the  terminal  filaments  of  the  intercostal 
nerves  of  the  two  sides.  Qerhardt  and  Huss  found,  in  making 
dissection,  an  occasional  anastomosis  between  the  intercostal 
nerves  of  the  two  sides  and  explained  the  pain  on  the  opposite 
side  from  this  fact.  It  is  possible' that  some  such  explanation 
might   explain   Dr.    Hall's   case.      Tenderness   on   pressure   is 


276 

cerUioIj  »  eonfuaJDg  fMture.  Tet,  in  aome  CMca  that  I 
have  s««D  the  tendemeM  h^B  not  been  ezactlj  that  which  is 
found  in  peritoDeal  inflammation.  If  we  make  gentle  steady 
presture  with  the  flat  of  the  hand  rather  than  with  the  fingeT 
tips  we  shall  often  find  that  the  pain  is  superficial  and  not  at 
the  kind  that  ia  found  in  peritonitis. 

This  whole  subject  is  an  old  one  and  has  been  referred  to  by 
many  writers  on  pneumonia,  but  it  is  frequently  overlooked. 
I  did  not  intend  to  take  a  crack  at  the  aurgeona,  but  as  Dr. 
.  HcCrae  haa  opened  up  this  line  of  thought  I  may  aay  that  in 
talking  on  this  topic  of  referred  abdominal  pain  with  a  couple 
of  surgeons  one  said  he  bad  never  heard  of  aueh  a  thing  and 
Uie  other  said  he  did  not  believe  it  ever  occurred.  It  wae 
1*''S*'T  because  of  this  conversation  that  I  thought  a  paper  on 
the  subject  might  be  timely  and  perhaps  instructive. 


TEAXJMATIC  PNEUMONIA. 


W.  T.  ENGLISH,  A^.,  MJ). 

PITTSBUBG,  PA. 


The  compound  term  "traamatic  pneumonia"  impliee 
association  of  injury  with  disease.  Its  ample  interpre- 
tation concerns  alike  surgical  and  medical  science.  The 
Greek  word  "trauma"  is  very  near  to  that  of  the  English 
word  "injury,"  both  as  to  use  and  signiScance.  Pneu- 
monia is  a  medical  appellation  given  a  disease  involving 
the  presence  of  specific  germs,  and  various  changes  in 
the  air  vesicles,  parenchyma  and  associated  structures 
of  the  lungs.  "Pneumonitis"  and  "inflammation  of  the 
lungs,"  formerly  used  to  designate  this  malady,  have 
given  place  to  the  more  liberal  term  "pneumonia."  The 
use  of  the  latter  designation  does  not  commit  ue  to  any 
theory  as  yet  in  dispute,  and  is  in  harmony  with  empiric 
evidences,  as  well  as  bacteriologic  demonstrations  of 
the  present  Under  whatsoever  garb  or  name,  and 
whether  recorded  in  the  chaos  of  lapsed  eons  or  mingling 
with  the  dust  and  tumult  of  twentieth  century  activity, 
pneumonia  has  been  and  continues  to  be  the  assassin  of 
hmnan  comfort,  health,  life  and  medical  theory.  Its 
autobiography  is  written  in  signs  and  symbols  so  legible 
that  "he  who  runs  may  read,"  without  betraying  its 
origin  or  end.  It  shows  no  respect  for  time,  place,  age, 
sex  or  condition.  Now  it  may  be  individualistic,  again 
communistic,  and  anon  socialistic.  The  frontier  med- 
ical man  "sees  it  in  the  clouds  and  hears  it  in  the  wind." 
The  bacteriologist,  confused  by  its  multo-coloring,  an- 
nounces it  an  emanation  from  pleural  sources. 

Trauma  is  one  causative  agency  in  the  aweikeaing  of 
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paeumonia  not  yet  accorded  fall  recognition  as  a  med- 
ical or  surgical  entity,  which  appeals  to  the  conecioiiB- 
ness  of  the  physician  of  thia  age  as  never  before.  The 
importance  of  the  subject  augments  with  every  step  of 
human  advance  involving  the  utilization  of  energies  and 
mechanical  inventions  unknown  to  our  forefathers. 

With  "traumatic  pneumonia"  the  profession  is  not  aa 
familiar  as  it  should  be,  neither  is  it  equipped  with 
ample  literature  from  those  who  have  been  the  awed 
hut  mute  witnesses  of  its  consequences. 

Surgical  science,  aa  displayed  in  the  war  between  the 
north  and  south,  hinted  at  the  subject,  and  the  immortal 
Hamilton  observed  that  "The  shock  produced  by  a  mus- 
ket ball  is  sufficient  to  cause  a  rupture  of  some  of  the 
more  superficial  pulmonary  vessels,  and  in  other  cases 
it  gives  rise  eventually  to  pleuritis,  or  even  pneumonia." 
-  He  further  says  "a  missile  may  impinge  upon  the  thorax 
and  without  causing  rupture  of  the  skin  or  anything 
more  than  a  slight  abrasion,  may  fracture  the  rib,  rup- 
ture the  lungs,  or  some  of  the  large  blood  vessels,  or 
even  tear  open  the  heart  itself." 

Eeidinger  gave  the  name  of  "concussion  of  the  chest," 
or  commotio  thoracica,  to  a  series  of  cases  of  this  char- 
acter, but  produced  in  various  ways  which  were  remarka- 
ble for  their  fatalities. 

Litten,  a  more  recent  and  copious  writer  upon  the 
subject,  recognizes  the  large  influence  of  trauma  upon 
the  occurrence  of  pnetimonia,  and  concludes  that,  "lobar, 
croupous  (or  fibrinous)  pneumonia  may  arise  as  a 
sequel  to  violence  upon  the  thorax,  where  no  external 
signs  appear."  In  his  terminology  he  uses  the  name 
"traumatic  pneumonia"  for  those  cases  following  pene- 
trating woiinds  in  the  lungs,  and  reserves  the  term  "con- 
tusion pneumonia"  for  those  resulting  from  external 
force  producing  concussion  of  the  lungs. 

Kezerot  notes  that  "the  results  of  injury  may  show 
pneumonia,  localized  spots  of  catarrhal  pneumonia,  and 
even  interstitial  thickening  of  the  lungs." 
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Stephen  Paget,  a  most  reliable  and  capable  obeerver 
and  author,  expressea  himself  thus :  "We  are  tempted 
to  make  light  of  a  general  injury  of  the  cheat,  unac- 
companied by  fracture,  or  by  a  Berions  wound  of  the 
Boft  tissues.  But  apart  from  the  fact  that  very  grave 
and  even  fatal  results  may  follow  a  blow  or  a  bruise  over 
the  chest,  which  seemed  in  itself  insignificant,  general 
injuries  of  the  chest  are  sometimes  attended  by  changes 
BO  unexpected  and  so  obscure  that  they  need  careful 
consideration,"  In  conclusion,  he  adds :  "We  are 
bound,  therefore,  not  to  think  lightly  of  contusions  of 
the  chest  merely  because  there  is  no  fracture  or  external 
wound." 

PirogofE  is  authority  for  the  statement  that  "such 
injuries  are  at  least  as  dangerous  ae  penetrating 
wounds." 

Stem,  who  has  made  a  special  study  of  pneumonias 
from  all  causes,  places  the  statistics  of  those  produced 
by  trauma  at  4.4  per  cent. 

From  all  this  we  must  infer  the  importance  of  the 
subject  presented,  and  be  also  impressed  with  the  ne- 
cessity for  careful  inquiry  into  the  causal  factors  in  all 
classes  of  pneumonia,  and  especially  those  preceded  by 
injury,  no  matter  how  trivial  the  objective  evidences  of 
trauma  may  appear.  We  must  not  forget  that  accident 
and  fright  may  be  factors  in  the  production  of  trau- 
matic pneumonia.  Some  recent  authorities  claim  that 
fright  is  the  first  element  of  danger,  although  manifestly 
greater  in  some  than  In  others.  In  our  study  of  the 
facters  contributing  to  the  occurrence  of  traumatic 
pneumonia,  we  need  not  prove  faithless  to  the  theory 
associating  the  disease  with  the  diplococcus,  as  it  is  a 
fact  that  the  micro-organisms  are  present  in  the  ex- 
pectorations of  those  suffering  from  traumatic  pneu- 
monia. 

The  purpose  of  this  paper  is  the  consideration  of  those 
cases  of  tranmatic  pneumonia  which  appear  from  con- 


tusions,  and,  as  far  as  possible,  refrain  from  mention  of 
those  due  to  penetrating  injuries  of  the  longs,  or  those 
inclading  fractures  of  the  bones  or  cartilages. 

The  question  arises,  "hov  is  it  possible  for  a  jar  or 
force  expended  upon  the  external  surface  of  the  yielding 
thorax  to  be  so  transmitted  as  to  do  violence  to  the  con- 
tained viscera,  and  especially  the  elastic  lungs  ?"  We  maj 
understand  why  the  delicate  tissues  of  the  brain  may  be 
injured  by  slight  concussion,  even  by  contrecoup  or  force 
upon  the  lower  end  of  the  spine,  but  we  are  naturally 
inquisitive  about  like  poesibilttiee  in  the  lungs.  The 
normal  elasticity  of  the  chest,  in  the  majority  of  cases, 
ia  capable  of  rendering  nil  the  accidental  forces  which 
antagonize  it.  The  extremely  young  will  resist  a  crush- 
ing weight,  as  that  of  the  wheels  of  a  wagon,  to  which 
the  mature  thorax  would  yield.  However,  a  stroke  of 
100  to  300  pounds,  carrying  with  it  past  the  point  of 
contact  upon  the  cheat  all  of  the  force  not  antagonized 
by  the  resistance  offered,  will  cause  the  elastic  walls  to 
impinge  upon  the  lungs  with  dangerous  results,  corre- 
sponding to  the  degree  of  thoracic  elasticity.  It  would 
bo  more  to  the  pulmonary  disadvantage  if  the  lungs  were 
surprised  by  accident  during  full  inspiration  tiian  if 
occurring  at  the  end  of  expiration.  Unfortunately,  the 
former  is  the  attitude  of  the  lungs  at  the  instant  when 
the  largest  number  of  injuries  are  received.  Fright  is 
associated  with  90  per  cent  of  cheat  injuries.  In  more 
than  half  of  these  fright  prompts  a  gulp  of  air,  closure 
of  the  glottis,  rigidity  of  the  diaphragm  and  other  mus- 
cles of  respiration  and  a  fixidity  of  the  thorax.  There 
is  also  an  attempt  to  free  the  arms,  as  in  the  attitude  of 
self-defense.  The  chest  is  never  guarded  in  this  pose, 
instinctively  responsive  to  the  primal  law  of  nature — 
self-preservation.  Fright  has  not  time  for  appeals  to  the 
ideational  centers.  The  frightened  human  "holds  his 
breath,"  and  a  stroke  or  fall  on  the  chest  is  often  re- 
ceived in  the  position  of  pulmonary  disadvantage.  To 
this  condition  of  the  chest  is  often  added  an  advan- 


tageons  «agle  for  the  force  because  of  the  unfortaiuite 
poeitiOD  assumed  by  the  indiridual. 

Hamilton  describes  the  mechanism  of  force  thus: 
"The  ribs  with  their  cartilages  are  bent  inward  violently 
and  made  to  encroach  very  far  upon  the  contained  Ti»- 
eera,  and  serious  lesions  may  be  produced  before  the 
bony  parietes  are  fractured." 

Thus  far  we  have  considered  normal  conditions  of  the 
thorax  and  lungSj  and  the  inference  is  that  the  force 
required  to  produce  injury  to  the  lungs  varies  with  the 
age,  elasticity  of  the  chest,  position  of  the  lungs  in  the 
respiratory  act,  the  exact  angle  at  which  the  stroke  may 
be  received,  and  the  individual  factors. 

It  most  be  remembered  that  if  a  blow  impinges  upon 
the  chest  walls  it  is  distributed  to  adjacent  structures 
much  as  the  sound  waves  in  the  air,  amplifying  and 
making  greater  impressions  upon  localities  most  easily 
influenced. 

F^Tot  claims  that  if  a  blow  is  received  by  the  cheet 
it  is  distributed  to  adjacent  structures,  but  the  lung 
itself  is  independent  of  this  movement.  Any  want  of 
elasticity,  however,  will  favor  jrielding  under  stress,  and 
injury  results.  This  is  direct  injury.  Moreover,  there 
are  numerous  foci  of  latent  weaknesses  and  chronic 
maladies  in  the  average  lungs  which  are  liable  to  be 
affected  by  force  thus  extended.  Tubercular  diseases, 
pulmonary  emphysema  and  congestions,  as  from  heart 
disease,  alcoholism,  etc,  act  as  predisposing  causes  and 
give  wider  range  to  traumatic  influences  than  would  be 
available  in  normal  conditions. 

Adhesions  may  influence  changes  in  a  mechanical  way 
in  parts  remote  from  the  seat  of  force.  The  jar  may 
awaken  a  latent  disease  protected  hitherto  by  areas  of 
inactivity  and  solidification. 

Many  intrinsic  and  extrinsic  causes  must  be  consid- 
ered in  the  efforts  to  account  for  pneumonia  which  will 
appear  peculiar  to  each  case  and  constitute  the  indi< 
vidual  factors.    One  thought  must  be  ever  present  with 


the  phjiidan  called  to  examine  the  chest  after  injuriee, 
and  that  is  the  oniTenal  possibility  afforded  everywhere 
for  acquiring  traumatic  pneumonia.  Pneumonia  is  to- 
day made  available  to  all.  The  wholesome  and  the  mi- 
wholesome,  the  wise  and  the  imwise,  are  almost  equally 
liable  to  become  its  victims.  Hot  is  it  needful  that 
they  await  the  incubation  period  of  the  pnetimo- 
coccns  or  streptococcus,  but  by  thonghtless  dalliance 
during  the  millionth  part  of  an  instant  in  the  way  of  a 
rapid  transit  electric  car  or  a  twentieth  century  jogger' 
naut — ^the  automobile — pneumonia  begins  to  weave 
the  network  of  deatb  in  the  longs.  From  the  cultivstad 
"interference"  of  the  foot  ball  field,  the  polite  fistic 
arena  and  other  places  for  the  display  of  athletic  pro- 
ficiency, as  well  as  amid  the  bum  and  whir  of  mill  and 
workshop,  and  from  every  point  of  the  world  where  the 
strenuous  life  of  the  twentieth  century  thrills  human 
kind,  traumatic  pneumonias  are  reported.  These  aug- 
ment the  numerical  statistics  of  pneumonia  and  increase 
the  mortality. 

Interest  in  the  subject  is  enlarged  also  by  its  medico- 
legal aspect.  It  is  required  that  the  physician  commit 
himself  meet  positively  and  under  oath  to  the  theory 
of  its  cause  and  consequences.  The  numerous  incidental 
notations  which  concern  the  histoiy,  the  onset,  complica- 
tions and  sequels  will  be  investigated  by  life  assurance 
companies,  accident  insurance  associations,  and  other 
corporations  or  individuals  charged  with  liability,  and 
tedious  trials  and  litigations  demand  of  the  attending 
physician  the  most  careful,  exact  and  conscientious  judg- 
ment of  which  he  is  capable. 

The  question  will  srise,  "is  the  pneumonia  an  acci- 
dental or  coincidental  circnmstance  ?"  This  must  be 
answered  by  the  physician  in  every  case  involving  medi- 
cal and  surgical  possibilities,  whether  before  the  I^al 
judiciaries  or  the  bar  of  hie  own  conscience. 

The  respcmsibili^  of  the  physician  ends  not  with  the 
apparent  cnre  of  the  acute  conditions,  but  continnee 


283 

without  limit  becauBe  of  diseases  vhich  develop  later 
and  may  be  regarded  as  sequeln. 

Pleurisy]  pneumothorax,  pyothoraz,  empyema,  phthisis 
and  almost  every  malady  in  the  category  of  chest  die- 
orderfl  have  been  charged  to  injury  received  at  some 
period  in  life.  The  postmortem  evideoces  hare  been 
most  effective  in  some  investigations. 

When  a  physician  is  called  to  a  case  of  injniy  liable 
to  produce  traumatic  pneumonia  be  viU  probably  find 
a  rapid  pulse  and  accelerated  respiration,  and  in  fully 
65  per  cent,  the  sputum  will  show  some  blood  within  a 
few  hours,  if  not  immediately.  The  shock  is  the  first 
el^neat  of  alarm  demanding  attention.  The  respiration 
reaches  60  to  70  per  minute,  but  is  not  ao  common  a 
symptom  in  adults  as  in  children,  and  does  not  always 
correspond  with  the  extent  or  gravity  of  the  injury. 
Hamilton  notes  that  "expectorations  of  blood  in  most 
cases  occur  immediately — frequ^itly  not  until  after  the 
lapse  of  several  hours,  or  even  days,  but  it  is  rarely  seen 
after  the  fifth,  sixth  or  tenth  day."  The  writer  observed 
in  a  recent  case  that  spitting  of  blood  continued  until 
the  fourteenth  day  after  the  injury.  Dyspnea  may  be 
absent,  and  no  duskiness  of  the  face,  and  nothing  to 
SDggeat  injury  except  disturbed  breathing.  No  general 
or  extensive  contusion  may  appear  with  the  history  of 
a  slight  blow,  affecting  one  portion  of  the  chest  and  yet 
the  shock  be  most  disastrous.  A  condition  of  syncope 
immediately  following  trauma  may  be  due  to  direct 
Btimolation  of  the  vagi,  or  to  direct  cardiac  compression. 
The  depieesor  nerves  and  the  sympathetic  may  also  act 
88  causative  agents  in  lowering  the  blood  pressure  during 
any  prolonged  period. 

The  examination  of  these  cases  must  be  conducted 
with  celerity,  and  the  physician  should  endeavor  to  give 
the  patient  as  little  discomfort  as  possible.  The  hori- 
lOntal  position  is  usually  the  safest  and  one  causing  least 
suffering.  The  external  braise  or  contusion  will  heal 
rapidly,  and  the  pneumonia  usually  gives  its  character- 
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ietic  signs  and  symptonu  after  forty-eight  hours  from 
the  time  of  the  contusion.  This  pneomooia  may  or  may 
not  be  promoted  by  a  destruction  of  oontinnity  of  the 
lunge,  pleara  or  bronchial  tubes,  and  the  mechanical 
jar  of  the  impinging  stroke  cause  a  slight  tenderness 
or  soreness  vhich  may  arouse  latent  pnenmonic  energies 
which  otherwise  mi^t  have  continued  in  abeyance  or 
be  counteracted  without  reaching  the  dignity  of  a  pneu- 
monia. Slight  concussions  are  rarely  dangerous  in  a 
purely  surgical  sense,  but  can  thus  directly  prove  fatal, 
and  it  is  well  to  remember  that  infection  may  come  to 
tbe  lungs  thus  crippled  and  phthisis  speedily  follow. 
The  relations  of  time  to  these  consequences  are  very 
variable,  and  it  is  not  safe  to  say  that  pneumonia  com- 
ing on  a  fortnight  after  the  injury  of  the  lungs  is  not 
due  to  concussion,  nor  is  it  to  be  regarded  as  a  safe 
position  to  assume  that  a  phthisis,  following  years  after 
the  lungs  have  shown  apparent  cure,  bears  no  responsi- 
bility as  a  causative  agency.  The  rusty  sputum  is  likely 
to  succeed  upon  the  streaked  sputum  as  soon  as  the 
pneumonia  reaches  its  second  stage.  Moreover,  the  dip- 
lococcus  is  to  be  found  in  traumatic  pneumonias  as 
easily  as  in  cases  free  from  injury.  It  is  a  fact  that 
these  germs  are  to  be  found  in  the  mouths  of  most 
healthy  people. 

Jobert  separates  into  three  degrees,  or  classes,  these 
injuries: 

First — Hemorrhagic  punctata  from  capillary  rupture, 
the  parenchyma  remaining  intact. 

Second — Includes  those  in  which  small  ruptures  exist 
in  tissue,  including  alveoli,  bronchioles  and  vessels  about 
them. 

Third — Tears  of  the  lungs,  bronchi  and  vessels. 

No  systematic  or  conventional  method  of  observation 
or  treatment  can  be  provided  for  these  cases,  as  each 
is  a  law  unto  itself,  yet  a  review  of  a  few  of  the  records 
may  prove  of  advantage. 

JC.  Block  tells  of  a  man  41  years  old  falling  and  etrik- 
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ing  upon  the  lower  portion  of  the  right  side  of  his  chest, 
who  developed  signs  of  pneumonia  the  following  day  in 
the  right  lower  lobe.  N^o  chill  was  recorded,  and  the 
crisis  occorred  at  the  end  of  the  fourth  day.  Bloody 
Bputnm  was  absent.  It  is  assumed  in  the  report  that  a 
moderate  injury  of  Qie  lungs  may  have  given  opportunity 
for  the  invasion  of  the  pneumococci,  which  were  found 
in  the  sputum. 

Dr.  B.  A.  Booth,  physician  to  the  City  of  Pittsburg, 
is  quoted  as  having  a  case  of  traumatic  pneumonia  a 
few  days  ago  in  the  hospital,  caused  in  a  man  63  years 
old,  and  which  proved  fatal  in  the  fourth  day.  At  the 
boepltal  the  patient  told  the  attendants  he  was  injured 
by  falling  down  stairs.  A  number  of  cases  gathered  by 
research  have  been  charged  to  similar  accidents. 

B.  E.  Lord  has  placed  on  the  list  a  case  of  injury  to 
the  chest  by  striking  against  a  desk  followed  by  hem- 
optysis and  consolidation  of  the  lung  immediately  under- 
lying the  seat  of  injury.  This  is  one  of  a  number  of 
reports  of  cases  of  traumatic  pneumonia  resulting  from 
violent  contact  of  the  chest  and  the  edges  of  desks. 

I>r.  A.  Koch  adds  the  case  of  a  man  aged  38  years  who 
fell  from  a  height  and  received  a  severe  contusion  of 
the  left  side  of  the  thorax,  and  in  less  than  forty-eight 
hoars  after  died  in  the  hospital.  Postmortem  examina- 
tion showed  croupous  pneumonia,  with  red  hepatization 
and  pneumonia  bacilli.  The  man  was  free  from  disease 
at  the  time  of  the  accident,  and  the  ribs  were  not 
injured. 

A  case  of  "contusion  pneumonia"  contributed  by  Au- 
frecht  shows  that  the  pneumonia  occurred  on  the  side 
opposite  to  the  injury,  which  later  was  produced  while 
pushing  a  wheelbarrow  heavily  loaded,  when  the  left 
handle  struck  upon  the  left  side  of  the  chest.  The  man 
was  38  years  old,  and  up  to  the  time  healthy.  About 
ten  hours  after  the  accident  pneumonia  appeared  on  the 
right  side.  Three  days  after  the  injury  be  died.  An 
autopsy  showed  pneumonia  of  the  right  base. 


Dnrmg  k  piofeational  expoience  of  over  three  decades 
there  hare  been  penonal  opportuiiitiee  afforded  for  ob- 
Berration  in  the  City  of  Iron  and  Smoke.  The  list  of 
traomttic  pneomouia,  indnaive  of  fractoree  of  the  bonea 
and  cartilages,  as  well  as  those  dne  to  contasions  and 
ooncnasioD,  challenges  credulity.  Those  within  the  scope 
of  this  paper  are  not  so  numerons,  and  a  brief  recitati(m 
of  some  of  these  will  be  interesting.  A  man  aged  29,  of 
good  health  and  nncertain  family  history  was  thrown 
upon  his  back  and  rudely  tossed  against  the  front  door 
of  an  electric  car  which  had  deserted  the  track  at  a 
sharp  curve  and  collided  with  a  telegraph  pole.  He  wis 
completely  disabled,  and  was  lifted  into  a  carriage  and 
conveyed  to  his  home,  a  distance  of  five  blodm.  I>ysiHiea, 
with  the  psychologic  evidence  of  exceerave  alarm,  were 
associated  with  blood-spitting  and  complaints  of  unease 
within  the  thorax.  Appropriate  treatment  speedily  an- 
nulled the  immediate  signs  of  the  shock.  Perfect  quiet 
in  the  recumbent  positioD  was  secured,  but  notwith- 
standing these  precautions,  a  traumatic  pneumonia  was 
in  evidence  before  the  conclusioo  of  the  first  for^-eight 
hours,  without  any  special  features,  except  that  the 
hemoptysis  gave  place  to  rosy  sputum  on  the  third  day. 
This  case  terminated  by  lysis,  and  was  followed  by  pro- 
longed convalescence.  Three  months  later  hectic  symp- 
toms appeared  and  tubercle  bacUli  were  found  in  the 
sputum.  A  few  days  short  of  two  years  after  the  acci- 
dent the  life  terminated.  A  suit  wss  brought  by  the 
relatives  against  the  street  railway  company,  whose  l^al 
advisor  made  satisfactory  settlement. 

A  man  aged  61,  of  reasonable  health,  who  was  filling 
the  duties  of  labor  boss,  was  caught  between  an  over- 
turned wagon  and  the  side  of  an  excavation.  Hia  release 
was  affected  after  about  eight  minutes.  He  was  faint 
and  su£ered  from  a  sense  of  suffocation.  The  employ- 
ment of  alcoholic  stimulants,  administered  by  the  moutii, 
and  crude  attempts  at  artificial  respiration  gave  >iiTn 
some  relief  until  medical  aid  arrived.     Hypodermatic 


nae  of  ■trychnia  and  brandj  were  resorted  to  vith  good 
results.  He  was  remored  to  hia  home  and  placed  in  the 
most  restful  and  quiescent  condition  possible.  This  man 
developed  a  pneumonia  before  the  end  of  the  first  trraity* 
four  hours,  in  which  the  temperature  range  never  ex- 
ceeded 103.8.  The  pulse,  which  was  148  during  the 
period  of  shock,  fell  to  118  after  the  lapse  of  ten  hours, 
but  fluctuated  between  this  and  138  without  apparent 
cause.  This  case  showed  no  real  abatement  until  after 
the  fourteenth  day,  when  the  poeimumia  ended  rather 
abntptly,  and  all  symptoms  disappeared  gradually.  The 
patioit  resomed  his  former  occupation  at  the  b^inning 
of  the  sixth  week. 

A  man  aged  67  years  was  walking  on  the  railroad 
track  when  he  was  struck  by  an  engine  and  precipitated 
orer  an  embankment  of  16  feet,  sustaining  fractures  of 
the  right  humerus  in  two  places.  The  force  of  the  stroke 
caused  the  arm  to  infringe  upon  the  right  side  of  the 
thorax,  producing  an  extemire  contusion  over  the  entire 
side.  Bloodletting  appeared  immediately.  After  six- 
teen hours,  and  without  chill,  the  temperature  reached 
103.8,  req>iration  44  and  pulse  128.  The  signs  and 
symptoms  of  pneumonia  continued  until  the  seventh 
day,  when  they  suddenly  diminished  and  convalescence 
was  rapid,  leaving  only  the  external  surgical  conditions 
for  treatment.  After  a  lapse  of  twenty-eight  months 
this  man  continues  in  perfect  health. 

Dr.  Ulysses  Strouse  of  Beaver,  Pa.,  reports  a  case  in 
a  man  aged  3S,  standing  on  the  rear  end  of  his  wagon 
unloading  coal,  when  his  horse  suddenly  started  forward 
and  he  was  thrown  violently  to  the  pavement,  alighting 
on  the  posterior  superior  portion  of  the  chest.  Ke  spat 
blood  in  a  few  minutes  after  the  accident,  which  was 
succeeded  by  traumatic  pneumonia,  terminating  by  crisiB 
on  the  fifth  day,  snd  there  was  rapid  recovery.  Six 
months  have  elapsed  and  no  unf  avor^le  symptoms  have 


A  case  illustrative  of  the  lapse  of  time  before  betrayal 
of  the  results  of  injury  is  that  of  a  man  riding  in  on 


ftntomobile  snd  colliding  vith  an  electric  car,  precipitat- 
ing him  to  the  pavement  with  considerable  force,  upon 
the  posterior  aspect  of  the  chest.  The  injury  did  not 
retire  the  subject  from  his  duties  until  after  the  expira- 
tion of  ten  days,  when  a  large  qoantit}'  of  dark  blood 
was  expectorated,  in  which  the  molds  of  the  bronchial 
tubes  were  plainly  demonstrated.  The  temperature 
ranged  during  four  days  between  102  and  103,  when  it 
ended  by  lyais.  The  physical  signs  were  those  of  bron- 
chopneumonia, with  copious  mucous  r&les  of  varied  size, 
and  cough  and  respiration  of  suffocative  character.  The 
sputum  was  examined  carefully  for  tubercle  bacilli  with 
negative  results.  Subsequently,  by  the  city  physician, 
with  like  report.  A  third  specimen  expectorated  in  the 
writer's  presence,  and  divided  into  three  parts,  was  ex- 
amined by  three  different  persona,  and  several  bacilli  dis- 
covered by  one.  The  last  reports  have  been  that  the 
patirait  is  perfectly  well.  This  accident  occurred  ten 
months  ago. 

A  man  aged  41,  lumber  dealer,  and  of  good  habits  and 
health,  was  thrown  from  the  steps  of  a  rapid  transit  car 
while  attempting  to  alight,  the  signal  to  start  being  pr&- 
mature,  and  he  received  a  severe  stroke  upon  the  author 
portion  of  the  chest  walls.  He  was  taken  to  his  hotel 
and  placed  in  bed.  No  fracture  existed,  but  in  a  few 
minutes  after  the  fall  he  expectorated  some  blood- 
streaked  sputum.  Ten  hours  after  the  accident  a  fever 
of  104,  pulse  138  and  respiration  of  5Z  were  observed. 
The  sputum  became  thoroughly  mixed  with  blood  and 
rusty.  This  case  was  prolonged,  ending  in  lysis  the 
fourteenth  day  after  the  advent  of  fever.  Convalescence 
was  slow,  and  the  patient  never  recovered  fully  from  a 
bronchial  catarrh^  condition,  with  numerous  strep- 
tococci, but  no  tubercle  bacilli  in  sputum.  This  case  is 
still  under  observation.  The  chert  is  of  paralytic  appear- 
ance and  conformation,  and  the  subject  admits  the  his- 
tory of  former  bronchial  catarrh,  but  claims  that  it  was 
but  temporary. 


One  of  tbe  most  remarkable  cases  in  the  writer's  ex- 
perience was  tliat  of  a  man  aged  31  years,  6  feet  8  inches 
in  height,  weight  168  poimds,  of  good  family  history 
and  excellent  health,  a  puddler  by  occupation,  who  was 
struck  forcibly  wpon  the  right  anterior  portion  of  the 
chest  by  the  handle  of  the  tongs  with  which  he  was 
transferring  a  ball  of  metal.  He  immediately  became 
faint  and  was  seized  with  dyspnea.  A  physician  ex- 
amined the  chest  withont  disooTering  any  external  or 
internal  signs  of  injury,  except  a  swiftness  of  respiration. 
After  the  nse  of  hypodermics  of  strychnia,  brandy  and 
other  antidotes  to  tJie  shock,  he  was  able  to  go  to  his 
home  by  street  car,  a  distance  of  about  four  miles.  Here 
he  received  attention  dnring  the  succeeding  four  days, 
and  the  diagnosis  was  pneomonia.  The  temperature, 
pulse  and  respiration,  rusty  sputum,  etc.,  were  in  evi- 
dence in  the  history,  as  related  to  the  writer,  who  was 
called  in  consultation  on  the  fifth  day,  because  of  the 
alarming  dyspnea  which  suddenly  appeared.  The  patient 
was  on  his  knees  on  the  floor  pressing  the  anterior  por- 
tion of  the  chest  against  the  mattress  and  begging  for 
relief  for  his  breathlessness.  His  features  mirrored  his 
desperate  suffering.  The  side  opposite  to  the  pneumonia 
was  distended  to  its  utmost  by  pneumothorax.  A  par- 
oxysm of  severe  coughing  had  preceded  the  pneumo- 
thorax, and  doubtless  produced  a  bronchial  communica- 
tion with  the  pleural  cavity  belonging  to  the  lung  en- 
gaged in  supplementary  respiration.  The  discomfort 
was  reduced  by  a  hypodermic  injection  of  morphia  gr. 
y^,  repeated  in  two  hours.  The  proposition  to  use  a 
trocar  and  give  exit  to  tiie  air  was  persistently  rejected. 
After  twelve  hours  it  was  determined  to  give  surgical 
relief,  regardless  of  the  patient's  opposition.  At  the 
hour  appointed  for  the  operation  the  patient  was  lying 
calmly  in  bed,  the  signs  of  distress  bad  departed,  respira- 
tions were  reduced  from  56  to  40,  the  pulse  from  133  to 
110,  and  the  temperature  had  fallen  3.8  degrees.  The 
physical  signs  of  pneumonia  were  not  gone,  neither  were 
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those  of  pnenmotiM»«x  muting,  bat  to  each  side  tlwy 
were  much  Tednced,  and  the  openticm  was  abandoned, 
and  the  case  progreased  to  a  farorable  termination  of  the 
pneumonia,  which  had  ended  by  criaia,  but  the  eridence 
of  effueion  aucceeded  the  pneumothormz.  The  patient, 
notwithatanding  all  this,  gained  flesh,  refused  to  hare 
the  fluid  remored,  and  Tortod  iix  months  at  the 
puddling  fnmace,  after  which  he  Tiaited  his  home  in 
Scotland,  retnrning  to  bis  duties  at  the  end  of  four 
months.  He  presented  himself  for  examination  one  year 
and  two  months  following  the  accident  with  a  pyopneo- 
mothor&z  which  had  evacuated  itself  of  one  pint  to  three 
pinta  of  pus  through  the  month,  rqteating  the  eracua- 
tiona  at  interrals  of  twelve  to  sixteen  days.  Speomens 
of  thia  fluid  examined  on  aereral  oocaauma  revealed  nu- 
merous tnbercle  bacilli,  streptococci  and  other  micro- 
organisms.  This  spontaneous  method  of  relief  continued 
during  seventeen  months,  when  it  ceased,  and  the  pleu- 
ral cavity  became  distended,  to  finally  present  an  em- 
pyema neceesitating  pointing  between  the  ninth  and 
tenth  ribs  on  the  vertical  midscapular  line.  A  hectic 
condition  continued  the  pulse,  temperature  and  respira- 
tion elevations  for  some  time. 

He  was  taken  to  the  hospital  and  the  cheat  opened, 
drained  and  washed  out  and  treated  with  antiseptics. 
After  three  weeks  he  returned  to  his  home  moch  im- 
proved, but  gradually  yielded  to  phthisis  eight  months 
thereafter. 

The  study  of  these  cases  must  include  their  medical, 
surgical  and  I^al  aspects.  This  has  been  advanced 
by  references  to  numerous  authorities  and  cases.  Diag- 
Doets,  differentiation  and  treatment  are  so  interwoven 
that  it  seems  like  supererogation  to  go  into  any  further 
detail.  The  prognosis  has  been  intimated.  The  medical 
treatment  should  be  similar  to  that  of  ordinary  pneu- 
monia plus  the  demands  of  the  surgical  contributions. 
Complications  or  aequelte  are  also  subject  to  gfaieral  and 
well-known  medical  and  surgical  management. 


THE  TRANSMISSION  OF  YELLOW  FEVEB. 


JAMES  CARROLL,  UJ), 


Several  American  obeerrets  hare  noted  that  dnring  the 
yellow  fever  outbreaks  mosquitoes  were  very  numerous, 
among  them  Bosh,^  at  Philadelphia  in  1797;  Dr. 
Wei^tman,*  of  the  U.  S.  Army,  at  St.  Augnstine,  Fla., 
in  1839;  Dr.  Wood/  at  Centerville,  Miae.,  in  1853.  Dr. 
B.  H.  Barton*  states  "that  at  Clinton,  La.,  in  1853,  mos- 
qnitoes  were  uncommonly  numerous  night  and  day." 
At  Trinity,  La.,  in  the  Bame  year,  when  sawdust  was 
used  to  fill  up  low  places  in  the  streets,  the  disease  was 
iLot  propagated,  though  many  cases  were  brought  there 
and  no  precautions  were  used.*  It  is  hardly  necessary  to 
note  what  the  effect  of  this  obliteration  of  puddles  would 
be  on  the  development  of  mosquitoes.  Dr.  Beyrenheidt* 
of  Bilozi,  Miss.,  in  reporting  a  eevere  epidemic  at  that 
place  ID  1853,  during  which  633  cases  and  111  deaths 
occurred  in  a  population  of  5,520,  makes  the  interesting 
statem^it  that  "mosquitoes  and  fleas  were  very  abund- 
ant" Dr.  Bennett  Dowler  strongly  urged  drainage  of 
tiie  city  of  New  Orleans,  and  spoke  of  the  city  and  its 
environs  as  "mosquito  lands."*     Xa  Boche"  states  that 

1.  lUaial  InODirlei  tnd  OtMWTationB,  BcnlunlD  Rnali,  U.D., 
PUlulelpUi^  ISOB.  T<d.  It.,  pp.  10.  7T,  ITS. 

2.  An  Bu>7  en  Tallow  Fbtit.  by  B.  B.  BtrotwU  U.D..  ChtrlO- 
ton,  a.  C.  JB*0.  p.  16S. 

8-  S«port  of  aanltaiT  CommlwioD  ot  Naw  OtImiu  on  the  Epi- 
demic of  Tellow  rarer  of  1S5S,  New  Oileuu.  ISDl.  toI.  L,  pp.  26a 
S76.  640. 

4.  The  Bpldemlca  of  New  Orleuu,  by  Bannett  Dowler,  New 
OTieuu.  ISM,  p.  44. 

B.  La  Boche  on  Tellow  Ferer,  Pbiladelphle,  1850.  toI.  L,  pp. 
«7,  77,  79. 
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in  1793,  during  the  epidemic  in  Philadelpbu,  "the  nar- 
row streets  and  alleys  near  the  wharves,  as,  indeed,  in 
many  other  parts,  were  in  a  foul  state,  and  the  gutters 
almost  flTerywhere  sadly  neglected."  In  1794  Bush  and 
others  ascribed  the  fever  to  exhalations  from  wharves, 
neglected  gutters  and  stagnant  ponds.*  In  1797,  during 
another  outbreak  in  Philadelphia,  the  condition  was 
practically  the  same ;  the  Academy  of  Medicine  called  the 
attention  of  the  governor  to  the  putrid  exhalations  from 
the  gutten,  streets,  ponds  and  maishy  grounds  of  the 
neighborhood  of  the  city.*  While  high  temperature,  low 
altitude  and  the  presence  of  standing  water  are  the  con- 
ditions most  favorable  to  the  development  of  a  yellow 
fever  epidemic,  there  are  numerous  instances  on  record 
where  the  disease  after  introduction  spread  from  house  to 
house  throughout  the  town  in  places  where  the  general 
conditions  of  sanitation  and  drainage  were  good.  This 
is  now  explained  by  the  habits  of  the  mosquito  (Sleg- 
omyia  fasciala),  which  breeds  in  standing  water,  in 
houses  as  well  as  out  of  doors.  As  a  general  rule,  in 
ports  where  yellow  fever  epidemics  first  appear,  the  con- 
ditions are  known  to  be  favorable  for  the  development  of 
enormous  numbers  of  mosquitoes. 

A  very  interesting  observation  was  made  in  1839  in 
South  Africa  by  Wm.  Ferguson,  then  a  surgeon  in  the 
South  African  corps,  in  regard  to  the  extension  of  yel- 
low fever  from  Sierra  Leone  (where  it  had  been  brought 
on  vessels  from  the  West  Indies)  to  Gambia,  Goree  and 
Ascension,  the  eubsequent  ports  of  arrival  of  some  of 
these  infected  vessels.  After  mentioning  an  unusually 
heavy  accumulation  of  mud  and  filth  in  a  pit  at  Ascen- 
sion, which  was  said  to  have  been  the  cause  of  the  fever 
occurring  after  an  unusually  heavy  fall  of  rain,  he  makea 
the  following  statement :'  'It  vrill  be  observed  that  at 
Ascension,  at  Goree  and  at  Gambia,  a  period  of  three  or 
four  weeks  always  elapsed  betwixt  the  landing  of  the  sick 
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and  the  epidemic  ontbreakiDg  of  the  disease  among  the 
popnlation,  a  degree  of  unifonnitj  vorthj  of  remark, 
whether  the  concluaionB  at  which  I  have  arrived  (that 
the  disease  was  carried  to  these  places  on  infected  veesela) 
be  mistaken  or  not."  These  outbreaks  were  accompanied 
by  black  Tomit  and  were  imdoubtedly  yellow  fever  of  im- 
ported origin. 

Just  sixty  years  later  Carter'  made  s  similar  observa- 
tion in  the  United  States,  shortening  the  period  slightly 
and  giving  caees  and  data.  In  a  later  paper'  he  desig- 
nates the  interval  between  primary  and  eecoodary  cases 
the  period  of  "extrinsic  incubation." 

The  known  facts  regarding  the  apparent  non-contag- 
iooBnesB  of  the  disease,  the  peculiar  manner  in  which  it 
has  been  seen  to  pass  from  one  house  to  another  without 
intercommnnication  of  the  inhabitants,  and  the  num- 
erous points  of  resemblance  between  yellow  fever  and 
malaria,  led  ns  to  expect  results  from  mosquito  inocula- 
tions in  yellow  fever.  After  satisfying  onreelvee  that 
B.  icteroides  (Sanarelli)  was  not  to  be  considered,  Drs. 
Beed,  Lazear  and  myself,  in  consultation,  decided  that 
the  mosquito  theory  had  many  facta  to  support  it  and 
could  be  promptly  decided  one  way  or  the  other.  This 
leads  us  to  a  consideration  of  the  mosquito  theory  of 
Finlay. 

At  the  session  of  the  Royal  Academy  of  Sciences, 
Havana,  Aug.  14,  1881,  Finlay  first  gave  to  the  world 
his  memorable  theory  of  the  transmission  of  yellow  fever 
by  the  mosquito,  and  reported  five  experiments,  which 
are  included  in  the  accompanying  table,  comprising  all 
of  Finlay's  and  Delgado's  positive  cases  published  in 
1891.» 

Finlay  believed^*  that  the  transfer  of  the  specific  agent 

T.  Naw  Orieana  Hed.  and  Bars.  Joor.,  Ua7.  1900. 

S.  Medical  Bscord,  V.  Y.,  Jmia  IB,  IMl. 

9.  AnalM  da  la  Acadcinia  de  Clcnelaa  Uedleaa  da  la  Habana, 
Barana.  xitII,  1880-91,  p.  601.      'Flnlaj.) 

10.  Orisliial  Artlcia — rapDblUbad  in  Engllah  In  tba  Berlita  da 
la  Aaodaclon  Uedlco-FarmaceDtlca,  Harana,  Cnba,  Jan.  and  Feb., 
1902.      IFInlaj.) 
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of  tiie  disease  from  patient  to  aon-immune  vaa  effected 
mechanicallj  by  Uie  insect's  proboeds,"  and  that  the  in- 
fection vould  be  conveyed  immediately  if  the  insect 
chanced  to  bite  a  susceptible  person  a  few  moments  after 
feeding  on  a  patient  in  the  proper  stage  of  ttie  disease." 
He  also  thought  that  the  graver  forms  of  yellow  fever 
might  be  produced  by  the  bite  of  Oulax  pua^ttu,  because 
the  insect  ingested  a  larger  amount  of  blood  than  steg- 
omyia,  and  consequently  a  greater  quantity  of  the  viros 
would  be  retained  on  its  proboscis  (stylet)  .^^  He  ven- 
tured the  opinion  that  yellow  fever  was  a  sort  of  eruptive 
fever,  and  that  the  seat  of  the  eruption  was  the  en- 
dothelial lining  of  the  blood  vessels,  and  that  the  mos- 
quito picked  up  the  inoculable  material  from  the  interior 
of  the  blood  vessels  on  its  biting  apparatus  and  trans- 
ferred the  same  to  the  interior  of  the  veeeels  of  the  per- 
son subsequently  bitt^i. 

In  a  later  paper  he  assumes  that  tlie  picking  up  of 
these  germs  by  the  proboscis  of  the  mosquito  ia  selective, 
because  there  is  nothing  to  prove  that  other  inoculable 
diae&see  have  ever  been  so  transmitted.  From  four  cul- 
ture experiments,  in  each  of  which  the  head  and  pro- 
boscis of  a  mosquito  was  dropped  into  a  bonillon  tube,  he 
infers  that  the  head  and  proboscis  of  the  day  mosquito 
possesses  bactericidal  properties  for  ordinary  bacteria 
and  fungi  with  the  exception  of  a  coccus,  which  was 
subsequently^*  claimed  to  be  the  specific  agent  of  the 
disease.^*  The  sting  of  the  mosquito  is  suggested  as  the 
"intermediate  host"  necessary  for  some  phase  of  develop- 
ment of  disease  germs.'* 

As  late  as  1S99  Finlay  mentions  the  isolation  of  the 
tetracoccus  from  culture  media  into  which  the  heads  and 
proboficides    of    contaminated    mosquitoes    had    been 

11.  FlDlaj :  Ibid.,  pp.  863  and  S«9 ;  alao  BdlQbnrgb  Had.  Joor., 
Oct,  16S4,  p.  8S4. 

12.  PtacndlDfB  of  tha  Intanatlonal  Conci«M  ot  HTglana  «9d 
Damosrapbr,  Bodapaat,  ISM,  p.  702. 

IS.  BMlDbnTth  Mad.  lanr.,  vol.  ill,  t,  pp.  B2>  to  52fl. 
14.  rlnlay :    Amar.  Joor.  Had.  8«L,  a.  a.,  toL  scU,  IBSS,  pp.  401 
408. 
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dropped,  as  one  of  the  three  restilta  of  his  experlmaitB 
on  yellow  fever  mosquitoes. 

In  a  paper"  published  in  1895  he  annouuced  some 
very  interesting  results  obtained  with  the  "tetracoccus." 
A  number  of  rabbits  were  inoculated  intrsperitoneally 
with  cultures  in  boniUon;  one  of  these  cultures  had  been 
obtained  from  the  head  and  proboscis  of  a  mosquito  bj 
placing  them  in  a  tube  of  boniUon  five  days  after  the 
insect  had  been  a  yellow-fever  patient;  the  others  came 
from  the  finger  blood  and  millt  of  yellow  fever  patients. 
All  of  the  rabbits  died;  some  of  them  showed  infarcts  of 
the  kidneys,  lungs  and  liver.  A  rabbit  obtained  from  the 
country  was  placed  in  the  stable  where  some  of  the  other 
rabbits  had  been  kept,  and  at  the  raid  of  eight  days  it  was 
found  dead.  The  tetracoccus  was  obtained  from  its 
heart's  blood. 

Eleven  days  after  the  rabbits  had  been  removed  from 
tiie  bouBe  (the  stable  is  usually  a  part  of  the  house  in 
Havana)  a  Spanish  wet  nurse  came  to  spend  some  time 
there,  and  on  the  ^rd  day  following  her  arrival  she 
was  attacked  with  yellow  fever.  Mosquitoes  had  been 
unusually  abundant  in  the  house  during  the  whole  time 
the  inoculated  rabbits  had  been  kept  in  it,  and  we  are 
asked  to  keep  this  in  mind,  in  view  of  the  possible  trans- 
mission of  the  disease  from  animals  to  man.  We  are  told 
that  the  blood  from  the  finger  of  this  woman  on  the 
third  day  of  her  illness  gave  the  "pale  yellow  tetracoc- 
cus," and  the  milk  from  her  breast  gave  a  "white 
tetracoccus,"  which  proved  fatal  to  a  rabbit  in  fifteen 
days." 

While  reading  the  accounts  of  these  experiments  one 
is  constantly  reminded  of  the  pathogenic  staphylococci. 
It  is  strongly  suggested"  that  the  rabbits  died  of  yellow 
fever,  and  it  is  asserted  that  the  experiments  justified  the 
assumption  that  the  tetracoccus  was  the  "specific  germ  of 
yellow  fever." 

The  statement  is  also  made  in  this  paper  that  of  one 
hundred  presumably  susceptible  persons  who  had  re- 
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ceired  the  moaqnito  inocalation  during  the  foatteen 
yearn  previons,  only  three  had  Bnbeequeiitly  died  of  yel- 
low fever.** 

I  have  been  unable  to  find  records  of  these  one  hundred 
oases  in  the  library  of  the  Surgeon-General's  office,  and 
submit  those  of  which  the  data  are  accessible  to  me.  As 
these  include  the  cases  on  which  Dr.  Finlay's  claim  is 
based  they  will  suffice  for  the  purpose.  The  fifty-four 
negative  cases  are  omitted. 

Com  3  was  bitten  by  a  mosquito  that  had  been  fed  on 
bloody  ezcraniKit  from  another  mosquito  thftt  had  beea  found 
innid«  the  mosquito  net  of  a  fatal  case.  The  material  vaa  al- 
lowed to  dry  for  twenty-eeven  days  in  the  test  tube  and  was 
then  moistened  vith  a  little  sii^r  and  water  to  prepare  it 
for  feeding."  There  is  a  marked  difference  between  the  method 
of  procedure  herein  deecribed  and  that  given  in  1901,"  when  Dr. 
FitUay  said,  "I  applied  a  nocturnal  mosquito  and  allowed  it  to 
fill  itaelf  from  a  case  of  yellow  ferer.  After  pricking  the  side 
of  the  insect's  abdomen  I  mixed  the  blood  which  escaped  with 
a  drop  of  sterilized  syrup  and  fed  with  it  a  fresh  eulex  mos- 
quito, and  finally  applied  the  latter  to  a  third  soldier  (July  29) . 
Two  days  later  July  31,  the  soldier  went  to  the  hospital  with 
a  fever  which  was  also  recorded  as  "abortive  yellow  fever." 
This  ease  (L.  O.  P.]  was  omitted  from  the  paper  published 
in  1881,  as  stated,  but  was  included  in  1S91  in  the  report  from 
which  the  cases  here  recorded  are  taken. 

Case  4  is  further  discussed  in  English  in  a  foot  note  on  p.  308 
of  the  Revieta  de  la  Asociacion  Medico- Farmaceutica,  Havana, 
February,  1902.  (History  of  illness  vague.  Did  not  go  to 
bed  or  report  himself  sick.)  The  first  five  cases  were  newly- 
arrived  soldiers,  stationed  at  Cabanas  and  who  were  brought  to 
the  city  of  Havana  for  examination  once  in  every  five  days. 

Case  9  is  cited  by  Finlay"  in  refutation  of  our  conclusion" 
that  the  mosquito  is  not  capable  of  infecting  until  about  twelve 
days  or  more  have  elapsed  after  it  has  bitten  the  patient. 

Case  66  was  a  Spaniard,  newly  arrived,  who  lived  at  a 
country  residence.  At  both  attempts  to  inoculate  him  the 
mosquitoes  failed  to  bite;  nevertheless  he  was  taken  sick 
August  20.  Another  non-immiuie  who  occupied  eui  adjoining 
room  was  taken  sick  with  similar  symptoms,  a  few  days  later. 
No  further  comment  is  necessary,  except  that  the  cases  of  the 

15.  Footnote  to  p.  369,  Revlata  de  Is  Asociacion  Medlra-Far- 
macentlca.  Hsrans,  Feb.,  1003. 

18.  Medical  Becard.  N.  Y.,  Feb.  8,  1601.  p.  208. 
IT.  Tn»  JoCTBHAi.  A.  U.  A..   April  IS.   1901.  p.  1041. 
18.  Ibia.,  Feb.  IS,  1901,  p.  4S9 ;  3d  conclusion. 
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Army  OoDuniMion  a«d  of  Dr.  QvItWM  vu*  k*pt  widar  doM 
obMTVBtion  utd  itrict  control.  Ntarlf  aJI  of  Dr.  FinhiT'i  mmb 
were  eipoied  t«  infection  in  the  city  of  Havank.  Only  four 
of  them  come  within  the  recognlted  periodi  of  InenbatitHi,  vir., 
No8.  e,  3,  4  and  M.  The  Hret  three  of  theM  wero  iooeulatad  in 
Harui*  in  Julfi  1881,  dnring  which  monUi  there  war«  ninety 
dektha  from  yellow  fevar  in  that  city  aim*.  The  last  wae 
Inoculated  in  Auguit,  IB&O.  In  that  month  eixty  deatlu  from 
yellow  ferer  are  recorded  for  the  dty  of  Havana. 

Finla;  has  publiehed  a  great  many  conjectoree  and 
BpecnlatlonB  in  regard  to  yellow  fever  transmiBaion. 
Some  of  these,  such  aa  the  belief  that  the  diseaee  wbb 
transmitted  by  tiie  mosquito,  hare  beai  prov^i  by  our 
work,  but  not  in  accordance  with  hii  ideas.  I  can  find 
no  eridence  that  he  has  produced  a  single  case  of  yellow 
fever  by  his  inoculations.  In  the  first  place  the  mosquito 
is  incapable  of  transmitting  the  disease  in  so  short  a 
perk>d  as  two  to  five  days  after  biting  the  patient  In 
the  second  place  tevea  days  must  be  placed  as  tlie  ex- 
treme limit  of  incubati(»i  in  the  human  being.  Oar 
longest  period  was  between  fire  ua.d  six  days.  Finlay 
conveniently  puts  the  ordinary  limit  of  yellow  fever  in- 
cubation between  five  and  twenty-two  days."  The  dS- 
ciency  of  the  five-day  quarantine  regulation  piOTes  that 
incubatioD  in  man  certainly  does  not  extend  over  six 
days,  or  seven  at  tiie  extreme,  and  in  the  thirty  expm- 
mental  cases  recorded  by  ouiselves  and  Quit«Tas  the 
former  period  has  never  been  exceeded. 

In  a  letter  of  Aug.  20,  1901,  Dr.  Finlay"  statee  he 
was  convinced  that  extension  of  the  interval  between  the 
application  of  the  mosquito  to  the  patient,  and  subse- 
quently to  the  non-immune,  would  develop  a  severe  at- 
tack, such  as  he  was  anxious  to  avoid.  One  can  sym- 
pathize with  the  homane  feeling  that  prompted  bJTp  to 
forego  positive  proof  of  his  theory  rather  than  run  the 
risk  of  producing  a  severe  attack,  but  it  is  a  fact  that 
on  Aug.  22,  1901,  two  days  later  than  the  date  of  that 
letter,  I  saw  Dr.  Finlay  ^ply  to  a  non-immune  two 
18.  Medical  Becotd,  Aug.  SI.  IMl,  p.  SU. 
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moeqnitoee  th&t  had  been  kept  thirty-four  dajB  after  coa- 
tatninatioiL*'' 

I  have  been  impelled  to  look  Up  the  literature  of  tliis 
subject  because  I  hare  seoi  several  times  of  late  the  state- 
ment  of  Dr.  Finlay  that  the  Army  Tellow  Fever  Com- 
miasion  has  tacitly  ignored  his  ri^t  of  priority.**    It  is 


Nora. — The  Bnbjecti  of  BiperlmentB  Noa.  10,  11,  12,  18,  14,  IS, 
Ifl,  IT.  IS,  19,  20.  Mill  31  ware  prond  to  be  anacsptlble  t>7  sabM- 
qnent  experimental  lotectlOD.  Ko.  32  dMllned  *  •eeond  t««t  In 
BilierlmeDte  20  And  21  tbe  eame  >et  ot  luecti  uid  the  eame  tabject 
were  need,  roar  of  th«M  loeecl*  iDlectel  tbli  nin  ili  dije  liter, 
on  Dec.  SO,  leoo. 

20.  C*>e  B  of  Dr.  Qnlteru'  aeries,  Amer.  Med..  Not.  28,  1901. 

SI.  Bee  reprint  p.  8.  on  "Hetbod  of  Stampl&s  Out  Tellow 
Fever,  ate."  b;  Dr.  Charlea  Flnl&j,  H.D.,  ContereoM  of  State 
aod  ProTlneta]  Boardi  of  Healtb,  New  Haren,  Conn.,  Oct  20,  1B02, 
«nd  Medicine,  Detroit,  Hirch,  1B08,  pp.  1TB,  1T9. 
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too  kte,  after  facts  bare  been  proved  and  recorded  b; 
others,  to  claim  priority  unless  one  can  point  to  im- 
mistakable  evidence,  in  print,  as  proof  that  the  facta 
have  been  demonstrated  and  duly  reported.  In  our  pre- 
liminary report"  Dr.  Finlay  has  been  given  due  credit 
for  priori^  in  advancing  and  advocating  the  mosquito 
theory.  Nothing  more  is  due  to  him.  He  states*'  that 
he  had  "many  years  ago  discovered  that  yellow  fever  was 
transmitted  by  mosquitoes,"  when  in  reality  he  simply 
assumes  that  to  be  the  case,  and  the  facta  recorded  by 
him  do  not  sustain  his  claim.**  He  further  states**  that 
his  own  work  had  been  singularly  misrepresented  before 
the  American  public,  and  that  "among  the  facts  and 
conjectures  which  are  attributed  to  the  recent  investiga- 
tors there  is  scarcely  one  which  had  not  been  asserted, 
demonstrated  or  suggested  by  me,  as  the  result  of  my 
personal  experiments  and  observations."  One  can  only 
express  admiration  for  this  eminent  scientisf  s  persistent 
adherence  to  his  theory,  but  the  unbiased  observer,  after 
a  perusal  of  his  numerous  writings,  must  agree  with  us 
that  while  he  asserted  and  suggested  everything  that  in- 
telligent reasoning  and  profound  knowledge  could  sug- 
gest, he  failed  to  produce  a  single  case  of  the  disease. 
Our  results  have  been  confirmed  by  Quiteraa  with  eight 
cases  and  three  deaths;**  Dr.  Finlays  assumed  results 
have  never  been  confirmed  by  a  single  investigator.  In 
our  "Additional  N'ote,"*'we  report  among  other  instances 
one  in  which  the  bites  of  fourteen  insects,  applied  four 
days  after  contamination,  failed  to  infect,  and  the  seven 
remaining  alive  failed  also  to  infect  eleven  days  after 
contamination,  but  on  the  seventeenth  day  following 
contamination  the  bites  of  four  of  the  same  Insects  pro- 
duced an  attack  of  yellow  fever  in  "the  same  individual." 
During  tlie  whole  of  this  time  these  insects  bad  been  kept 

2^.   Phlli.  Ued.  Jour,  Oct.  27.  1000. 

2:(.  BterDberg.  Amer.  Jour.  Med.  Scl.,  new  aeries,  vol.  ell,  ISBl, 
p.  02T,  KDd  Nuttall,  Johni  Hopkins  Hosp.  Reporti,  vol.  vlll,  ISBD- 
lOuO,  p.  27. 

34.  Amer.  Hed.,  Nov.  23,  1001. 

:;.->.  TBI  JocHKiL  A.  M.  A.,  Feb.  le,  ifloi. 
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in  ft  heated  room  at  ao  arerage  twDperatare  of  83  F. 
If,  aa  is  claimed  b;  Finlay,**  protection  is  conferred  by 
OBB  or  two  bitea  of  "recently  oontaminated"  (two  to  five 
days**)  moequitoei,  thia  indlTidnal,  who  had  leceiTed 
twenty-one  bites  from  recenUy  contaminated  inaecta, 
ahoald  have  been  able  to  reeist  the  bitee  of  four  of  the 
same  inaects  liz  and  thirteen  days  later.  Should  one  ac- 
cept Finlay's  eztensiMi  of  the  incubation  period  to 
twenty-two  days  infecticm  might  then  be  ermieouBly  at- 
tributed to  the  bitee  inflicted  thirteoi  days  before  tbe 
onset  of  fever. 

The  Army  Poard  wor)Eed  qq  «n  entirely  dilter^t  hy- 
pothesis from  Finlay,  who  beliered  that  the  infecting 
ag^t  was  retained  on  the  biting  parts  of  the  mosquito, 
that  infeotitn  was  direct  and  no  interval  was  neoeeeaiy. 
The  board  woriied  on  tbe  hypothesis  that  the  epedfic 
agent  of  yellow  fever  waa  probably  one  of  that  groap  of 
strict  parasites  tiiat  in  nature  neceaearily  pass  through 
two  distinct  and  alternating  cycles  of  development,  one 
within  the  body  of  a  vertdirate,  the  other  within  a  blood- 
sucking invertebrate  host  Finlay  believed  that  the  bite 
of  a  single  insect  would  confer  a  mild  infection  and  mul- 
tiple bites  a  severe  one.  In  my  own  case,  prodnced  by 
the  bite  of  a  single  insect,  a  fatal  result  was  looked  for 
during  several  days.  Dr.  Lazear  waa  bitten  by  a  single 
insect  and  died.**  1  became  bo  firmly  convinoed  that  the 
severity  of  m  attack  depended  on  the  Buaceptibility  of  an 
individual  rather  than  on  the  number  of  bites  sustained, 
that  on  Oct.  9,  1901,  at  Havana,  I  purpoeely  applied  to 
a  non-immune  ei^t  mosquitoes  (all  I  had)  that  had 
been  contaminated  eighteen  days  before.  The  attack 
that  followed  was  a  mild  one,  the  temperature  never 
reached  103  F.,  and  dropped  to  normal  on  the  evening  of 
the  fourth  day." 

The  original  theory  of  Finlay  has  been  variously  modi- 
fied by  hiw  from  time  to  time  to  meet  possible  con- 
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tinge&eiet.  He  now  endently  utdises  to  the  belief  that 
devetepiacait  oi  Um  gem  ^es  plaee  in  tlte  beiUv«7 
gUnds  of  the  iafcctod  ivok^to-*^ 

A  eompletQ  proof  or  dliproal  of  hii  olatni  of  poBitiw 
reeultB  for  bie  reoorded  iooeuUtieaa  omtkl  Mttl;  be  «b* 
taiited  b?  meaPt  ef  a  senes  of  ianoeeat  sxperiKWikts,  It 
it  iHtereiAiac  to  note  tbat  at  tb«  very  tisw  vhen  1^ 
distiagoiflhed  anthwitj  is  in  petition  to  eeiifina  tbe  t»^ 
mllB  of  bis  first  inecolatioM,  if  the;  »re  aosoeptiUe  of 
OBBim&tioa,  be  ikkm  the  grwand  that  ioocqlation  «2^ 
perimfiBta  on  bovui  beings  in  Cuba  moBt  be  strictly 
foibiddcsL't 
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•Cub  «  had  bam  blttan  vttb  iwcattTa  ntnlt  tan  daji  prarlowli 
br  fonr  moaqnltoea  flTe  dan  >teT  tbtf  had  blttan  ■  faul  cm*  In 
Oa  OM  <a^  of  th«  diaaaaa.  Baa  C*m  *S  •*  Oaltana'  taUa, 
Anwr.  Ifad„  Nm.  2t.  IMl.  i^  611. 

It  is  unfortunate  that  Dr.  Finlay  in  his  Bomerons  con- 
txibntions  to  this  aubject  veij  seldom  gives  exact  refer- 
enoes  that  TOold  enable  oae  to  compare  his  more  recent 
asB^tions  with  his  fomier  statemraitB.  In  r^ard  to  hie 
npreeeed  opinien  that  the  great  merit  of  eur  worit  oon- 
BJita  in  our  having  accnmtely  defined  the  danger  line, 
beytmd  whi^  there  is  a  risk  of  producing  severe  or  fatal 
experimental  cases  when  non-immunes  are  inoculated 
with  inoequitoM  whose  contamination  is  more  tiuin  ten 
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days  old,*'  I  desire  to  record  my  belief,  based  on  experi- 
mental obeerration  and  on  the  leeults  obtained  by 
Qmteras,  that  it  is  impoesible  to  confer  protection  oi 
to  produce  infection  of  any  grade,  with  an  insect  that  has 
been  contaminated  less  than  a  week,  and  that  inocnla- 
tions  with  a  mosquito  contaminated  for  a  shorter  period 
will  be  absolutely  devoid  of  result.  The  accompanying 
tables,  compiled  from  our  and  Ouiteras'  cases,  afford  a 
substantial  basis  for  the  assertion.  I  deem  it  a  duty  to 
the  service  to  which  I  belong,  to  my  dead  colleagues 
(Beed  and  Lazear)  and  to  the  profeseion,  to  state  the 
facts  plainly  and  clearly.  I  do  not  expect  that  this 
paper  will  remained  unanswered;  nevertiieless,  I  shall 
decline  to  engage  in  coutroTersy  and  leave  the  final  de- 
termination to  those  who  are  competent  to  judge,  after 
they  have  carefully  perused  the  publicationB  herein  re- 
ferred to. 

The  moBquito  theory  has  been  practically  demonstrated 
by  the  army  commission  and  Dr.  Guitoras  in  two  series 
comprising  twaity-two  cases  in  all.  The  non-commun- 
icability  of  the  disease  by  means  of  fomites  has  been  a 
matter  of  common  observation  in  certain  localities,  and 
has  also  been  demonstrated  practically  by  our  own  ex- 
periments and  those  of  Havard  and  his  aseociat«e.  Yel- 
low fever,  therefore,  is  not  a  filth  d^ease,  in  the  strict 
sense  of  the  tenn,  and  filthy  accumulations  are  dangerous 
in  this  connection  only,  when  accompanied  by  sufBcient 
moisture  to  breed  mosquitoes  under  favorable  conditions 
of  temperature.  Under  such  conditions  standing  water 
is  a  source  of  danger,  within  dwellings  or  without,  and 
whether  dirty  or  clean,  unless  it  be  kept  covered  or  is 
changed  every  few  days.  Yellow  fever  is  a  preventable 
disease;  quarantine,  if  effective,  will  exclude  it,  but  if 
the  quarantine  be  evaded  and  cases  gain  entrance  to  a 
city  the  disease  can  be  absolutely  controlled  and  finally 
exterminated  by  measures  directed  against  the  mosquito 
alone. 

Carter'  has  well  shown'  that  first  cases  are  not  dan- 


geious  until  after  the  lapse  of  a  number  of  days,  for,  in 
hifl  experience,  peiBons  in  direct  contact  with  them  for 
a  few  daye  only  neYer  developed  the  diBease  after  being 
placed  in  quarantine.  This  applies  only  to  the  first  cases 
occurring  in  a  iown  or  neighborhood.  He  found  that 
secondary  cases  did  not  appear  until  the  expiration  of  a 
number  of  days  rarying  from  11^^  to  S9,  Qie  average 
being  ei^ieen.  This  interval  represents  the  time  neces- 
sary for  the  mosqnito,  after  biting  a  patient,  to  become 
capable  of  infecting,  plus  the  period  of  incubation  in  the 
person  bitten. 

The  greatest  obstacle  to  the  control  of  this  disease  is 
the  failure  to  recognize  the  first  cases  when  they  are  not 
accompanied  by  black  vomit.  Some  of  these  cases  are  so 
mild  in  character  that  no  physician  would  dare  to  pro- 
nounce them  yellow  fever  unless  he  knew  the  disease  to 
be  prevailing  at  the  time.  Susceptible  persons  visiting 
the  house  or  living  in  adjoining  houses  would  be  bitten 
and  develop  the  diBease  in  near  or  distant  localities  sev- 
eral weeks  later,  forming  secondary  foci  of  infection. 
From  these  secondary  foci  tertiary  foci  would  in  time 
develop.  The  diagnosis  of  bilious  remittent  fever, 
dengue,  etc.,  would  serve  to  cover  the  earlier  cases  until 
the  appearance  of  black  vomit,  by  which  time  the  infec- 
tion would  have  become  more  or  less  widely  disseminated. 
Such  is  the  history  of  many  outbreaks. 

The  number  of  mosquitoes  in  infested  diBtricts  can 
always  be  appreciably  diminished  by  giving  attention  to 
surface  drainage  and  the  removal  of  standing  water,  no 
matter  how  small  the  quantity  or  how  pure  the  quality 
may  be.  Rain-gutters  and  conduits  on  buildings  should 
be  kept  clear  and  free;  cisterns,  wells,  fiush-tanks  and 
other  permanent  receptacles  for  water  should  be  kept 
tightly  covered  or  securely  screened;  privies  and  cess- 
pools should  be  cared  for;  air  vents  to  cisterns  and  wells 
protected  by  screens;  and  water  should  never  be  per- 
mitted to  stand  in  any  vessel  or  receptacle  within  a 
building  longer  than  three  or  four  days.    Ditches  and 


open  dnisa  coDtaining  w»ter  ihoijld  be  ffequentiy 
fliuhed ;  old  can^  etodajy,  etc.,  ibould  be  lemoved  tnm 
ib«  Tieiiiit?  of  dveUingt;  pea)*  or  praida  iboold  be 
etocked  vitti  &b  tnd  de«puwd  Rt  iha  nwgiBB  or  tvuted 
with  petroleom.  As  th«  stegovyia  u  big^  a  1hhib»> 
dwelliag  and  a  booie-bieeding  iaaect,  tbeae  and  other 
simikr  mewuree  viU  surely  dimiBish  their  Bttmbw  and 
add  te  the  feneral  eamiert  nA  jtrotaetion.  Ih  plaeee  »• 
powd  to  ]kUow  ferer  infaetdon  all  fevar  patiestB  aKosld 
be  pi«t«eted,  a^t  and  day,  (mm  the  bites  «f  laoeqattoes 
by  the  use  of  netting  and  wire  Bcreens.  Strict  qoanui- 
tine  measuiear  local  and  general,  with  the  isolation  of 
patients  and  eztensiYe  and  thorough  fuaufcation  af  the 
localities  where  they  are  found  will  insure  snppreaaion 
of  the  diaeaae  wherever  it  nay  appear. 

In  the  auppreaaion  or  ocmtrol  of  yellow  fev«r  disinfeo' 
tion,  apart  from  fumigation,  ia  a  waste  of  time  and 
money.  Yatnral  yellow  fever  i>  trasBmitted  by  0»  mas' 
quito,  and  always  and  only  by  the  mosqaito.  The  haim- 
leBBBeea  of  fonUtes  has  beat  fully  demonstrated  by  our 
experintents  in  1900  and  1901,  in  which  three  yoong 
Americana  slept  for  twenty  eonaeoutive  nightc  in  a  room 
gamiehed  with  artidea  soiled  with  black  vomit,  bloody 
fecal  dischargee  and  urine  from  fatal  and  other  oases 
of  yellow  fever,  l^iree  and  four  large  boxes  were  packed 
and  unpacked  with  these  articles  night  and  monung  by 
these  non-immunea,  who  Buffered  ne  disturbance  of 
health  from  t^ese  expoeuree.  The  room  was  twenty  feet 
by  fourteen  feet,  double  walled,  tightly  ceiled,  heated  to 
^Te  90  F.  and  dark.  Water  was  always  present  to  keep 
the  atmosphere  moist  Two  other  non-Immuies  then 
occupied  the  room  for  twenty  ni|^tB  while  additional 
articles  of  bedding  and  clothing  were  added.  They 
slept  in  the  garments  aad  between  the  elieets  that  bad 
covered  caees  of  yellow  feTer,  eome  of  which  were  fatal. 
The  result  of  this  second  exposure  was  nil.  A  third  at* 
tempt  was  then  made  with  two  addititmal  Bon-immunes 
equally  without  success.    Kot  the  slightest  indiapesiticm 


followed  cloae  and  intimate  contact  vlth  this  repnlBive 
material  in  an;  case.  TemperatuTee  and  pxilse  rat«e 
Teie  recorded  at  r^pilar  and  frequent  inteirale.  Four 
(^  thesA  aoTea  noa-inminiMB  vere  eubaeqaently  infected 
by  blood  injectioos  and  by  means  of  infected  moequitoes. 
A  fifth  reeiflted  the  mosquito  once"  and  declined  further 
attempte  at  inoculation. 

YeUov  fever  hae  been  eradicated  from  Havaun,  one  of 
its  endemic  homes,  by  the  isBtitution  of  measures 
directed  against  the  mosquito,  after  extreme  cleanliness 
and  energetic  disinfection  had  proved  a  dismal  failure. 
Several  cases  subsequently  imported  into  that  aiy  have 
been  handled  with  impunity  by  guarding  the  patients 
against  th$  bites  of  those  icsecte.  A  small  outbieak  iQ 
Santiago  de  las  Yegas  in  1901  was  promptly  suppressed 
by  Colouel  Gorgas  by  the  use  of  means  directed  only 
Sgsinst  the  mosquito.  On  those  who  decline  to  accept 
such  evidence  must  rest  the  burden  of  proving  th^t  the 
disease  is  transitiitted  in  some  other  way  before  their 
position  can  be  sustained. 


28.  Cwa  2S,  TtM*  2. 


THE  STEGOMYIA  AND  FOMITES  IN  YELLOW 
FEVER. 


STANFOBD  E.  CHAILLE,  HJ>. 
imr  oBuuis. 


Ab  a  student  eince  1851  of  yellow  fever,  eepecially  of 
its  causation  and  prevention;  and  as  a  citizen  of  New 
Orleans,  who  has  shared  its  blighted  prosperity  and  its 
grief,  greater,  because  of  this  disease,  than  has  afflicted 
any  other  place  in  our  country,  I  deem  it  my  first  duty 
to  express  most  profound  and  grateful  appreciation  of 
those  who  have,  since  1900,  contributed  facts  of  in- 
calculable value  for  prevention  and  for  commerce. 

The  notable  eiperimenta  of  Dr.  Walter  Reed  and  his 
asslBtants,  Drs.  James  Carroll  and  A.  Agiamonte — 
added  to  and  strengthened  by  the  researches  and  labors 
of  Dis.  Carlos  J.  Finlay  and  John  Guiteras,  of  Drs.  W. 
C.  Gorgas,  John  W.  Ross,  H.  R.  Carter  and  probably 
others — and  rendered  possible  by  the  official  encourage- 
ment and  aid  of  Surgeon-General  Sternberg,  U.  S.  A., 
and  of  Governor-General  Wood,  M.D.,  have  contributed 
to  our  knowledge  of  yellow  fever  facte  that  I  hope  and 
believe  will  prove  of  greater  value  tiian  all  the  facts 
gained  by  all  preceding  students  of  the  disease.  The 
names  cited  deserve  the  earliest  place  on  the  roll  of  honor 
of  the  twentietti  century,  the  century  probably  destined 
to  become  unprecedenledly  illustrious  for  additions  to 
the  best  of  all  knowledge,  that  which  contributes  to  the 
health  and  welfare  of  mankind. 

These  investigators  have  contributed  four  sets  of  prec- 
ious facts : 
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First — ^Fresh  blood  or  its  serom,  taken  from  a  case  of 
yellow  fever  during  the  first  daja  of  the  attack,  will  give 
the  dieease,  if  hypodermically  injected  into  a  non- 
imniane.  Hence  the  blood  cootains  tlie  poison,  prob- 
ably an  nltra-microBcopic  germ,  as  I  maintained  in 
1880,  and  this  poison,  when  fresh,  is  infective  without 
undergoing  any  change  outside  of  tlie  body. 

Second. — The  female  stegomyia  fasciata  mosquito, 
serving  as  an  intermediate  host,  can  convey  the  poison 
to  non-immunea.  In  twenty  experimental  cases  (Heed's 
twelve  and  Guit«ras'  eight)  the  stegomyia  became  in- 
fected by  sucking  the  blood  during  the  first  four  days 
of  the  attack,  but  not  later ;  and  an  interval  of  at  least 
twelve  days  was  required  to  infect  a  non-immune.  How- 
ever, it  deserves  note  that  no  one  has  stated  or  proved 
that  more  numerous  experiments  might  not  have  yielded 
some  cases  wherein  the  four  days'  time  would  have  been 
prolonged  and  the  twelve  days'  interval  shortened.  The 
facts  thus  far  stated  have  not,  I  think,  been  denied  by 
any  one. 

Third — Excluding  all  mosquitoes,  fomites  prepared 
and  kept  under  all  the  known  conditions,  universally  sup- 
posed to  be  the  very  best,  for  supplying  the  most  virulent 
fomites,  failed  in  December  and  January,  though  an 
artificial  summer  beat  was  maintained,  to  Infect  seven 
non-immunes  extraordinarily  exposed  to  said  fomites. 
In  a  second  trial  the  following  September  and  October, 
1901,  under  like  favorable  conditions,  eight  non-im- 
munes also  escaped  infection.  These  negative  results 
in  two  trials,  involving  fifteen  non-immunes,  have  been 
confidenUy  claimed  to  be  conclusive  of  the  impotency  of 
fomites  ever  to  infect;  and  this  claim  has  been  as  con- 
fidently denied,  because,  as  is  said,  of  many  facts  ex- 
plicable by  fomites  but  inexplicable  by  the  stegomyia. 

Fourth — Disregarding  filth  and  fomites,  because  two 
years  of  warfare  against  them  had  proved  ineffectual, 
and  limiting  sanitary  measures  solely  to  excluding  im- 
ported cases,  to  isolating  every  home  case  that  did  occur 
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and  to  pnrentiBg  ia  every  poosible  wa;  the  access  of 
mosquitoes — these  measures  «e»  followed  in  Havuia 
by  the  total  disappearaDCe  of  all  home  cases  from  Sept. 
28,  1901,  fa>  May,  1903.^  Note  in  this  cwnection  that 
not  less  than  eight  cases  have  heea  imported  daring  this 
time,  but  these  cases  have  been  isolated  and  carefully 
protected  from  mosquitoes,  and  that  there  hare  been  in 
Havana  an  abundance  of  non-immnnes.  ITot  these  four 
facts,  introduction  of  imported  cases,  presence  of  many 
non-immnnes,  protection  from  moeqaitoes  and  freedom 
from  yelloT  fever  in  Havana,  annually  infected  for  at 
least  140  years,  and  monthly  certainly  for  forty-five 
yean  and  probably  longer,  were  either  cause  and  effect 
or  the  most  extraordinary  coincidences  in  the  histoiy  of 
yellow  fever.  The  more  numerous  such  coincidences  may 
becrane  the  stronger  iho  proof  of  cause  and  effect  Sev- 
eral such  coincidracee  have  already  been  reported,  viz., 
at  Las  Animas  Hospital,  Havana,  1899  and  1900,  at 
Las  Vegas,  18  miles  from  Havana,  1901,  and  at  Havana, 
1901,  1908  and  to  May,  1903. 

Further,  freedom  from  yellow  fever,  though  stegomyia 
wero  present,  would  not  be  conclusive  evidence  against 
them ;  though  present  they  might  not  be  infected ;  and, 
if  infected,  very  many  would  die  prior  to  the  twelve 
days  requisite  to  become  infective;  and  those  that  lived 
long  Plough  to  bec<Hne  infective  might  fail  to  gain  access 
to  non-immnnes,  and  such  failures  would  be  the  more 
probable  the  moro  nnmeroos  the  immunes.  Still  further, 
the  following  reports  are  su^estive.  It  is  now  gen- 
erally conceded  that  without  anopheles  there  is  no 
malaria.  However,  localities  are  reported  from  Italy, 
France  and  other  countries  where,  although  malaria  once 
prevailed,  it  no  longer  occurs,  and  yet  this  failure  to 
occur  coasists  with  the  annual  importation  of  malarial 

1.  Tb«  warnm  tBalnit  moiiiultoM  In  B>v«ti«  wu  btgoD  Feb. 
It,  1901 ;  prevMittTe  mcasnrN  icmlnat  111th  uid  (onltM  vera  abu. 
doncd  Jul;  1.  There  were  twelve  deatlui  In  JanoKi;  mud  FebrDirx, 
bat  onlf  bIi  deatbe  March  1  to  Sept.  2S,  IIMI,  and  nooe  aUc*; 
witb  the  Mlt  exception  that  of  leTen  imparled  caaea  of  rellow 
lavar  in  1902.  two  died. 
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cases  and  the  continaed  pnaence  of  many  anopheles. 
And  a  locality  ia  reported  in  England  vhere  anopheles 
nfoBod  to  Buck  man's  blood. 

The  case  of  fomites  veieus  the  stegomyia  is  of  the  ut- 
most importance  for  prevention  and  commerce  and  uot 
deserves  consideration.  The  only  advocates  of  fomites 
kuovm  to  me  who  hare  published  their  views  are  two 
distinguiBhed  sanitary  officers,  having  mnch  knowledge 
of  and  experience  in  yellow  fever,  Dr.  John  H.  Pnmell 
of  MisaisBippi  and  Dr.  Edmond  Sonchon,  president  of 
the  Louisiana  State  Board  of  Health.  The  arguments  of 
one  or  the  other,  to  prove  Uiat  the  stegomyia  is  not  the 
sole  cause,  but  that  fomites  are  also  a  cause,  will  be 
Bummarized  also  under  four  heads. 

Fint — It  is  claimed  that  the  freedom  of  Havana  from 
yellow  fever  in  1901  and  1902  was  not  due  to  the  war- 
fare on  mosquitoes,  but  to  the  rigid  exclusion  of  imported 
cases  and  to  the  dying  out  of  the  disease.  In  support  of 
this  claim  there  is  some  evidence  that  other  Cuban  cities 
escaped  yellow  fever  without  effective  warfare  against 
mosquitoes.  But,  even  if  this  evidence  were  indisputable, 
there  are  good  reasons  for  believing  that  imported  cases 
were  excluded,  that  any  cases  that  did  occur  were  isolated 
and  access  of  mosquitoes  to  them  was  prevented,  and  that 
these  cities  had  very  few  non-immune  inhabitants.  For 
such  reasons  these  cities  may  have  escaped  yellow  fever 
consistQitly  with  the  stegomyia  theory,  altiiough  these 
cities  may  have  failed  to  wage  effective  warfare  against 
mosquitoes. 

The  tendency  of  yellow  fever,  as  of  other  infectjous  dis- 
eases,  to  die  out,  in  spite  of  the  coexistence  of  some  cases 
and  of  many  non-immunee,  has  been  manifested  many 
times  ev«i  in  the  distant  past,  when  imported  cases  were 
not  excluded  and  when  there  was  no  warfare  against 
filth,  fomites  or  mosquitoes.  A  cause  of  this  tend^cy  of 
yellow  fever  may  be  a  scanty  reproduction  in  some  years 
of  the  Btegomyise,  as  occurs  with  other  insects.  In  spite 
of  this  tonduicy,  it  is  certain  that  this  has  failed  for  140 
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yean  to  muiifeet  itoeU  in  Haraiu  to  an  extent  at  all 
cfonparable  with  the  remarkable  ceesation  of  the' disease 
since  v&rfare  against  mosqiiitoea  was  b^nn.  Hence, 
the  eztraoTdinary  e§cape  of  Havana,  the  irorst  and  the 
longest  infected  city  in  the  world,  inclines  the  prob- 
abilities strongly  in  favor  of  the  claim  that  its  rescue 
from  yellow  fever  la  dne  to  warfare  against  the 
stegomyia. 

Second — The  frequent  return  or  recrudescence  of  yel- 
low fever  six,  twelve  or  more  montiis  after  a  cold  winter 
and  without  the  reintroduction  of  the  infecti<Hi,  is  in- 
compatible with  our  present  knowledge  of  the  duration 
of  life  of  the  stegomyia.  The  greatest  duration  yet  re- 
ported was  found  by  Dr.  John  Guiterae  in  1902.  Of 
eleven  infected  stegomyise  two  died  by  the  tenth  day, 
five  were  dead  by  the  sixty-fifth  day,  and  of  the  remain- 
ing six  the  last  one  lived  to  its  one  hundred  and  fifty- 
fourth  day.  It  deserves  special  notice  that  18  per  cent 
died  before  the  twelfth  day,  i.  e.,  too  soon  to  have  become 
infective,  and  that  this  mortality  occurred  in  captives 
well  protected  from  the  many  enemies  mosquitoes  are  ex- 
posed to  in  the  open.  Dr.  H.  A.  Veazie  haa  reported  that 
of  one  hundred  New  Orleans  mosquitoes  one-half  died  in 
the  first  week  and  only  two  were  alive  on  the  thirtieth 
day.  Manifestly  a  mosquito's  life  will  vary  with  its 
protection  from  enemies,  with  its  food,  t^nperature, 
light  and  other  variable  conditions.  How  long  an  in- 
fected stogomyia  may  possibly  live  under  the  influence 
of  hibernation  and  other  exceptional  conditions  is  yet 
to  be  determined.  However,  Dr.  John  Guiteras*  has  re- 
ported that  of  thirty-three  female  stegomyife  kept  in  an 
icebox  at  40  to  60  F.,  and  without  food  or  water,  three 
lived  to  the  eighty-seventh  day  and  were  then  destroyed 
by  ants. 

My  consideration  of  recrudescence  will  be  limited  to 
criticisms  on  one  example  cited  oftenest,  cited  recently 
by  Dr.  Pamell  and  by  Dr.  Souchon,  cited  also  by  Dr. 

2.  RerlBlft  de  MedlHua  Tropica  ot  Havaiia,  April,  1&08. 
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StembeTg  and  b;  tnjMlf  in  1880,  when,  faoveTer,  everr 
one  believed  in  fomites  and  no  one  in  the  stegomyia. 
Hence,  my  reinvestigation  of  the  supposed  recrudeecoice 
in  UemphiB  in  18?9,  after  its  epidemic  of  1878,  the  most 
£atal  one,  propoitimately  to  population,  ever  in  the 
United  States. 

The  best  authoriiy  for  this  recmdescence  was  Dr.  Q. 
B.  Thornton,  the  thoroughly  trustworthy  president  of 
the  Memphis  Board  of  Health.  He  reportnd*  tii&t  the 
first  case  was  attacked  about  the  £th,  was  reported  on  the 
8th  and  died  the  9th  of  July ;  that,  altboogfa  in  all  pre- 
ceding epidemics  the  fiist  case  was  known  to  have  beoi 
imported  from  New  Orleans,  yet  in  1879  no  such  case 
was  disoovered ;  and  further,  that  yellow  fever  was  not 
then  "prevailing"  in  any  part  of  the  United  States. 
From  these  premises  Dr.  Thornton  and  most  of  Hie 
medical  profession  concluded  that  the  disease  was  due  to 
"local  origin,"  which,  in  this  case,  meant  to  honses  and 
tiieir  contents  infected  in  1678,  i.  e.,  to  the  recmdesceaice 
of  the  dormant  vitality  of  infected  fomites.  A  con- 
clusion in  full  accord  with  the  professional  opinion  of 
1879. 

To  these  facta  and  to  tins  conclasiiaL  I  now  add,  for 
the  flirt  time,  I  believe,  in  this  connection,  the  three  fol- 
lowing facts :  Dr.  W.  L.  Coleman,*  an  inspector  of  the 
National  Board  of  Health,  maintained  that  the  disease 
was  certainly  due  to  a  fresh  importation  of  fomites, 
viz.,  to  two  box-cars  of  bananas  from  the  West  Indies, 
via  Havana  and  New  Orleans,  that  arrived  in  Memphis 
prior  to  July  4,  1879.  Further,  Dr.  Thornton's  final 
conclusion  was  that  "the  disease  may  have  been  im- 
ported. If  such  was  the  cas^  the  epidemic  was,  in  my 
opinion,  due  to  two  causes,  importation  and  local  origin." 
Still  further  and  more  important,  while  it  was  correctly 
stated  that  ydlow  fever  was  not  "prevailing"  anywhere 

1.  In  Tola.  T  and  Tt,  TruwaeUona  at  tb«  Anerleaii  Pablle 
Bealtli  AMOcIatloD  and  In  racsnt  letUim  ts  »•. 

4.  B«e  "Ttllow  FtTBT  and  E>ancaa,"  b;  W.  L.  Coleoian.  ILD., 
pp.  100-3. 
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in  the  TJnited  States,  none  the  lees  it  did  exist  in  New 
Orleans,  as  proved  by  the  annual  report  of  the  Looisiana 
State  Board  of  Health  for  1879,  wherein  ia  recorded  one 
imported  case,  March  36,  one  home  case  on  the  16th  and 
another  on  the  17th  of  Jime.  Evidently,  then,  there  was 
time  Bu^cient  for  stegomyin  to  be  transported,  by  the 
open  communications  then  existing,  from  New  Orleans 
to  Memphis  to  infect  the  first  case  reported  in  Memphis. 
These  facts  prove  that  this  alleged  recrudescence  might 
bare  been  doe  to  stc^myite  and  not  to  fomites.  Conjoin 
the  indisputable  fact  that  the  first  cases  reported  in 
New  Orleans  have  often  not  been  the  first  that  occurred 
and  the  case  of  the  stegomyia  becomes  still  stronger.  It 
is  doubtful  whether,  if  all  the  facts  could  be  known,  other 
instances  of  recrudescence  by  fomitee  would  not  become 
as  questionable  as  the  most  often  cited  of  all  instances, 
Memphis  in  1879. 

Tkird — In  behalf  of  fomites  it  has  been  u^ed  that 
non-immunes  in  camps  of  refuge,  infested  by  mosquitoes 
and  near  infected  cities,  have  been  kept  free  from  in- 
fection by  the  destruction  or  disinfection  of  fomites. 
This  conclusicm  is  very  far  from  proven.  Such  cases  of 
the  disease  as  were  imported  were  usually  promptly  iso- 
lated; quite  possibly  there  may  have  been  swarms  of 
mosquitoes,  but  no  stegomyite,  for  these  se^n  to  prefer 
houses  and  to  "shun  rural  districts  and  open  fields"; 
and  there  may  have  been  stegomyia  but  none  infected. 
Further,  New  Orleans  could  furnish  many  instances  of 
adjacent  places  in  the  country,  and  of  hospitals,  asylums, 
jails  and  convents  within  the  city,  into  which  places  cases 
of  yellow  fever  were  introduced  but  failed  to  originate 
any  coses  though  fomites  were  neglected.  Such  ezemp- 
ticms  occnrred  frequently  in  the  distant  past,  when  no 
efforts  were  made  either  to  isolate  the  disease  or  to  dis- 
infect fomites.  It  seems  to  me  that  all  such  exemptions 
are  more  explicable  by  the  absence  of  infected  8t^;om}riffi 
than  by  the  fomites  theoiy. 

Three  instances,  often  cited,  of  exemption  from  yellow 
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fever  will  illoBtrate  the  ckims  of  ftdvocates  of  fomitee. 
lu  1878  many  hundredB  of  refageea  fled  from  Memphis 
to  Camp  Joe  Williams,  four  and  a  half  miles  distant 
Fomitea  were  destrDjed  or  disinfected,  and  althon^h 
there  were  imported  into  this  camp  186  cases  of  y^ow 
fever,  of  whom  68  died,  yet  no  cases  originated  in  this 
camp.  However,  Colmel  Cameron,*  commander  of  the 
camp,  reported  the  following  facts;  "Four  grave  dig- 
gers and  one  carpenter,  on  constaot  duty  at  the  hospital 
carrying  the  sick,  washing  the  bodies,  sleeping  on  in- 
fected bedding  in  tents,  wearing  clothing  stripped  from 
the  bodies  of  deceased,  remained  on  said  duties  seven 
weeks  with  perfect  impunity  from  attack."  "None  had 
previously  had  fever."  Now  if  many  refugees  owed  their 
escape  from  yellow  fever  to  destruction  of  fomites,  what 
protected  these  five  Don-immunes  from  fomites  not  dis- 


The  epidemic  of  1878  in  Memphis,  with  not  one-sixth 
the  population  of  New  Orleans,  caused  over  5,000  deaths, 
while  there  were  less  than  fi,000  in  New  Orleans.  How- 
ever, in  1879  Memphis  had  "1,53:2  cases  and  485  deaths" 
by  yellow  fever,  while  New  Orleans  had  only  48  eases 
and  19  deaths,  and  34  of  these  cases  and  13  deaths  were 
restricted  to  a  limited  section  of  the  city.  Now,  this 
comparative  exemption  of  New  Orleans  was  claimed  to 
be  dae  to  the  vigorous  co-operation  of  the  state  and 
national  boards  of  health  and  the  Sanitary  Association 
in  the  repeated  cleansing  and  renovation  of  infected 
places,  in  thorough  disinfection  and  in  the  sulphur  fumi- 
gation of  houses. 

Farther,  in  1888  there  were  only  four  reported  deaths 
in  New  Orleans,  and  this  comparative  exemption  was 
claimed  to  be  due  to  thorough  cleansing  and  disinfec- 
tion of  the  section  surrounding  the  focus  of  infection 
"for  at  least  four  blocks  each  way  around  ttie  focus." 
Now,  it  is  notable  that  in  the  last  two  instances  sulphur 
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fumigatioDB  were  Tigoroiwl;  applied — the  rerj  remedy 
Bpeciall;  reoommended  to  destroy  stegomyue. 

Fowih — Reported  cues  of  two  kinds  have  been  urged 
aa  explicable  by  fomitce,  but  inexplicable  by  Btegomyue. 
Some  cases  of  yellow  fever  have  been  reported  where  the 
possible  infection  of  stegomyite  and  the  transfer  of  the 
infection  to  the  person  attacked  gave  intervale  of  only 
8,  9  and  10  days  instead  of  the  least  interval  of  12  dajt 
found  in  the  twen^  experimental  cases.  Uore  experi- 
mental cases  might  have  proved  the  possibilitry  of  a  less 
interval  than  13  days;  but  a  more  serious  criticism  is 
that  the  briefer  intervals  were  based  on  supposed  knowl- 
edge of  what  was  the  very  first  case,  very  often  too 
doubtful  to  justify  a  final  conclusion. 

Numerous  other  cases  are  reported  to  have  followed, 
within  the  usual  period  of  incubation,  exposure  to 
fomites  under  conditions  such  that  the  presence  of  any 
infected  mosquitoes  was  highly  improbable  if  not  impos- 
sible. In  some  of  these  cases  the  disease  was  limited  to 
the  few  non-immunes  exposed  to  the  fomites,  while  other 
non-immunes  in  the  very  same  house  were  not  attadted. 
In  such  casee  it  is  a  notable  and  suspicious  fact  that  even 
the  fomites  from  tltose  attacked  failed  to  infect  the  other 
non-immnnes  in  the  same  house. 

All  of  these  reported  cases,  as  well  as  some  other  issues, 
are  amenable  to  the  two  following  criticians:  Every 
reporter  seeking  a  cause  is  not  only  apt  to  find  it  in  what- 
ever may  be  universally  admitted  to  be  a  cause,  though 
not  one,  but  is  also  apt  to  overlook  a  universally  unsos- 
pected  cause,  though  this  be  the  true  one.  There  have 
been  many  reported  cases  of  disease  explained  satis- 
factorily to  reporters  and  their  readers  by  witches,  the 
moon,  comets,  bile,  urea  and  other  erroneous  causes. 
Without  anopheles  malaria  does  not  occur,  yet  the  very 
word  falsely  assigns  bad  air  as  the  cause,  and  thin  dis- 
ease has  also  been  often  attributed  not  only  to  bad  water, 
but  also  to  watermelons,  and  these  causes  have  been  main- 
tained by  evidence  satisfactory  to  reporters  and  their 
readers. 
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Many  cases  of  Tellow  fever  in  adults,  many  more  in 
childnn  and  negioee,  con  not  be  diagnosed  by  ^e  best 
experts,  and  much  more  namerous  must  be  the  caaea 
nndiagnoaable  by  the  gi«at  majority  of  phyBicisns  vfao 
are  not  experts.  Orei  fifty  years'  stady  of  yellov  fever, 
eight  of  these  years  living  day  and  night  in  the  hospitals 
of  New  Orleans,  when  the  diBesse  annn&Uy  prevailed, 
and  six  more  of  these  years  employed  as  a  United  States 
sanitary  ofBoer  specially  for  yellow  fever,  and  given  un- 
osusl  oppOTtnoitJes  for  investigation,  woold  justify  me 
in  swearing  in  court  that  the  first  cases  officially  re- 
ported in  a  civil  population  are  very  often  and,  as  I  be- 
lieve, usually  not  the  first  cases  that  occurred.  This  is 
due  not  merely  to  diagnostic  defici«iciea,  but  aim  to  two 
ottier  rauses,  viz.,  lack  of  opportunity  among  the  numer- 
ous poor  unvisited  by  a  physician,  and  the  very  frequent 
neglect  of  physicians  to  report  their  first  cades,  even 
when  diagnosed.  This  neglect  is  due  to  their  unwilling- 
ness to  become,  in  public  estimation,  odious  alarmists 
and  also  to  subject  their  patients  and  the  families  of 
their  patients  to  disagreeable  notoriety  and  often  to  legal 
restraint  by  ssnitary  officers.  Practical  sanitarians  are 
forced  to  recognize  that  the  more  the  financial  welfare  of 
the  public  is  threatened  by  the  invasion  of  a  communi- 
cable disease  and  the  greater  the  legal  restraint  imposed 
on  the  public  and  on  the  sick  and  their  families,  the 
fewer  will  be  the  cases  reported.  For  reasons  now  stated 
conclusuma  based  on  supposed  knowledge  of  first  cases 
are  often  untrustworthy. 

Three  more  sets  of  facta  pertinent  to  my  subject  de- 
serve brief  attention.  Dr.  H.  R.  Carter,'  the  author  of 
the  best  Bummary  known  to  me  of  arguments  in  favor  of 
the  etegomyia,  urges  this  very  weighty  generalization. 
He  claims  that  every  disease  having  an  intermediate 
host  is  propagated  solely  by  its  special  host  and  never 
by  fomitee.    Though  convinced  that  present  knowledge 
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fSTora  this  geQeralization,  I  doubt  vhether  we  jet  knov 
enough  to  justify  a  final  condasioiL  In  any  esse,  daima 
for  the  infectlTity  of  fomites  vould  be  more  explicable 
should  knowledge  enlighten  onr  ignorance  in  the  follow- 
ing particulars. 

Of  these  diseases  malaria  and  the  Texas  cattle  fever 
spread  by  a  special  tick,  are  beat  known  in  our  country 
and  most  resemble  ycUow  fever.  It  deserves  note  that 
the  tick  fever,  besides  other  resemblances  to  yellow  fever, 
has  these  two  striking  ones,  the  young  have  usually  very 
mild  attacks  and  an  attack  confers  immtinity.  Nov,  the 
infecting  germ  persists  in  nularia  often  for  montiis  and 
years  and  in  cattle  fever  probably  for  life ;  and  this  long 
persistence  of  the  germ  in  healthy  immune  cattle  caused 
until  recently  the  erroneous  belief  that  infected  ticks  in- 
fected their  own  eggs.  However,  my  present  point  is 
that  wliile  the  blood  in  malaria  and  in  cattle  fever  re- 
mains infective  long  after  the  first  attack  has  ended,  yet 
the  twenty  experimental  cases  indicate  that  the  blood  of 
a  yellow  fever  patient  is  infective  during  only  the  first 
four  days  of  the  attack.  The  lack  of  resemblance  thus 
indicated  justifies  the  suspicion  that  a  closer  resemblance 
may  yet  be  proved.  A  ray  of  light  may  yet  be  found  in 
Finkys  belief  that  in  malaria  man  is  the  permanent 
and  anopheles  the  temporary  host,  while  in  yellow  fever 
man  is  the  temporary  and  the  stegomyia  the  permanent 
host. 

Further,  Dr.  Patrick  Slanson,  one  of  the  best  author- 
itits  on  malaria,  gives  good  reason  for  his  beliefs,  that 
Uie  tiiatarial  germ  may  have  other  host  than  man,  and 
that  this  germ  may  be  deposited  in  the  soil,  inhaled  in 
dust  and  thus  cause  the  disease.  And  many  good  ob- 
servers still  maintain  that  drinking  water  may  become 
infectious  by  the  dying  therein  of  infected  mosquitoes, 
as  is  still  taught  by  some  to  be  the  case  in  fiUriasis.  Still 

T.  AccordlDK  to  Dr.  D.   E.   Bilmon.  Chief  of  C.   B.  Boreaa  «t 
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farther,  Dr.  Carlos  J.  Finlay  belieree  that  the  fresh 
blood  of  Tellow  fever  on  the  probosciB  of  a  Btegomyia  can 
infect  a  non-immane  within  the  uaoal  period  of  incuba- 
tion, while  the  germs  within  the  Btegomyia  would  re- 
quire twelve  or  more  days  to  become  infectiTe.  I  have 
now  indicated  five  particulars,  as  to  which  future  knowN 
edge  may  throw  light  on  the  causes  that  have  led  to  be- 
lief in  fomitoB. 

The  history  of  the  remarkable  diange  of  view  in  New 
Orleans  as  to  belief  in  fomites  is  instructive.  A  great 
majority  of  its  physicians,  myself  included,  firmly  be- 
lieved, until  at  1cs9t  1667,  that  yellow  fever  originated  in 
this  city,  as  was  then  universally  claimed  as  to  other 
habitually  infected  cities,  and  all  of  this  great  majority 
unhesitatingly  testified  that  they  had  never  observed  a 
single  case  either  of  direct  contagion  or  of  infection  by 
fomitce.  As  steamboats  and  railroads  multiplied  and 
many  adjacent  places  on  the  routes  of  travel  became  in- 
fected after  outbreaks  of  the  disease  in  New  Orleans,  the 
conviction  gradually  gained  ground  that  yellow  fever  did 
follow  the  routes  of  travel  and  was  an  infectious  disease. 
Then  followed  numerous  reports  that  some  places  on 
these  routes  had  not  had  any  case  of  yellow  fever  intro- 
duced therein,  certainly  the  usual  precursor  of  an  out- 
break, but  that  fomites  had  been  introduced.  Our 
imaginations  failed  to  invent  any  explanation  for  these 
credited  reports  except  infection  by  fomites.  However, 
this  concession  to  fomites  was  made  very  grudgingly,  be- 
cause New  Orleans  physicians  could  not  ignore  their 
innumerable  experiences  of  the  failure  of  fomites  to  in- 
fect Hence  the  hypothesis  invented  to  explain  these 
credited  reports  was  that,  while  fomites  were  usually 
innocons  yet  that  under  the  rare  influence  of  some  un- 
known mjreterious  conditions  fomites  did  become  in- 
fectious. 

For  such  reasons  I,  as  soon  as  convinced  that  mos- 
quitoes did  follow  the  routes  of  travel  and  that  the 
stcgomyia  was  a  conveyer  of  yellow  fever,  embraced  the 
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niTttehotia  conditioiu  about  which  I  have  wasted,  at  I 
now  believe,  many  wear;  honn  of  atndy;  and  I  earneetly 
hope  that  the  future  may  permit  my  brain  to  rest  in 
peace  with  the  comprehouible  8tegomyia< — onvezed  by 
the  incomprehraisible,  myBterioua  hoodoo,  fomitee.  I, 
like  others,  have  adTOcated  fnmiteB,  always,  however,  ciU 
ing  my  authority.  For  my  part,  I  hare  nerer  secuied 
utiefactory  proof  of  a  single  case  either  of  direct  oon- 
tagioD  or  of  infection  by  fomitee.  I  hare  investigated 
reported  cases  of  infection  by  fomitee,  and  I  bare  known 
several  cases,  supported  by  very  strong  evidoice,  which, 
after  laborious  inv^tigation,  were  conclusively  traced  to 
a  usual  cause,  viz.,  to  infected  houses,  wherein  were 
women  of  easy  virtue.  These  had  received  night-visits, 
carefully  concealed  and  denied  by  men  who,  living  in  un- 
infected country  places,  had  contracted  the  disease  in 
said  infected  houses,  and  not  by  fomitee  in  their  unin- 
fected country  places. 

Finally,  it  deserves  consideration  in  behalf  of  sanitary 
oSeevB  who  hesitate  to  abandon  the  diainfection  of 
fomitee,  that  more  places  than  New  Orleans  have  suf- 
fered by  numerous  advocates  of  innumerable  "sure 
cures"  and  sure  preventives  for  yellow  fever.  Notable 
among  these  advocatee  was  Qen.  Benjamin  Butler, 
U.  S.  A.,  in  1862.  He,  whose  memory  is  still  odious  in 
New  Orleans,  issued  in  1663  a  pompous  farewell  address 
in  which  he  proclaimed :  "I  have  demonstrated  that  the 
pestilence  can  be  kept  from  your  borders."  His  sure  pre- 
ventive wss  cleanliness,  enforced  by  sanitary  regulations, 
eiecnted  by  an  efficient  sanitary  police.  However,  con- 
joined with  this  sure  preventive  the  TJ,  S.  Navy  effect- 
ually blockaded  New  Orleans.  General  Butler's  sure 
preventive  was  heartily  indorsed  by  many  medical  offi- 
cers of  the  Army,  by  northern  physicians  generally,  by 
public  and  medical  press  and  by  many  eminent  sani- 
tarians. Among  these  was  Dr.  Elisba  Harris  of  New 
York,  who  had  held  several  of  the  highest  positions  as  a 
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Banitai;  officer  and  became  a  preeident  of  tiie  American 
Public  Health  Association.  His  advocac;  woe  bo  con- 
apiciwiia  and  eothusiaBtie  that  I  replied  to  General  But- 
ler's claim'  and  dosed  with  this  question,  which  has 
never  yet  been  answered:  If  New  Orleans  was  saved 
fxom  yellow  feter  by  General  Butler  in  1862,  when  there 
were  two  reported  deaths,  who  saved  New  Orleans  in 
1861,  when  there  was  not  one  reported  case  or  death,  and 
when  blockaded  Kew  Orleans  was  occupied  by  General 
Lovell  and  his  very  many  non-immune  Confederate 
Boldiera,  who  enforced  no  preventives  of  any  kind? 

CONCLUSIONB. 

My  reasons  have  now  been  indicated  for  the  five  fol- 
lowing conclusions :  The  probabilities  now  are  that  the 
st^^myia,  the  only  cause  yet  proven,  is  the  sole  cause  for 
the  dissemination  of  yellow  fever ;  but  that  time  is  re- 
quired to  convert  ^cse  probabilities  into  certainty. 
Boards  of  health,  should  they  neglect  any  practicable 
measure  of  warfare  against  the  stegom3ria,  would  deserve 
the  severest  punishment  of  the  worst  criminals.  South- 
em  boards  of  health  are  excusable  for  over-precaution 
against  yellow  fever.  States  adjacent  to  Louisiana  have 
power,  by  sanitary  restrictions,  to  strangle  the  commerce 
of  New  Orleans  and  Louisiana  should  uot  abandon  the 
disinfection  of  fomites  until  approved  by  said  states. 
Boards  of  health  are  representatives  of  the  people  and 
ore  justified  in  continuing  to  disinfect  fomites  as  long 
as  public  opinion  may  favor  this  measure  and  until  the 
probability  of  its  inutility  is  converted  into  certainty. 

To  my  many  friends  who  urge  that  Mrs.  Stegomyia 
has  inherited  all  the  claims  of  her  father,  Mr.  Fomites, 
who  is  dead  and  ought  to  be  buried,  I  tender  the  advice 
given  at  a  nnmerously  attended  funeral  by  the  under- 
taker :  "Gentlemen,  gentlemen,  please  don't  crowd  the 
mourners" — mourners  over  the  remains  of  Mr.  Fomites  I 

a  In  tbe  New  York  8anitarl«n.  Anfuit,  1882. 
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an  FAPEBs  or  dbs.  cabboll  amd  ohaiux. 

Db.  Edkond  Souchok,  New  OtImuu— It  U  impoNibla  not  to 
b«  deeply  impresMd  b;  the  reading  of  the  ucperimaDti  mftde 
bj  KMd  And  hii  aaeocUtee  in  Hamui.  The  ainiple,  direct, 
poeitive,  Amerioui-Iilce  manner  in  which  theae  azperimesti 
were  conducted  can  not  but  fill  our  minda  with  noble  pride,  u 
■cientistB,  as  men  and  as  Americans.  As  in^  I  would  moat 
probably  he^e  joined  also  the  array  of  follower!  that  hnT* 
been  conquered  by  the  immortal  Beed,  but  aa  tha  reapondbh 
officer  of  the  Louiiiana  State  Board  of  Health,  the  dnty  <a 
which  Board  ii  to  guard  the  valley  of  the  MiBBiaaippi  agalnet 
the  introduction  of  contagioui  diMaaea,  I  am  compelled  to 
carefully  examine  into  every  point,  and  to  submit  all  the 
Btatements,  past,  present  and  future,  to  the  crucial  tait  of  the 
Pasteur  law,  in  accordance  to  which  no  facta  ahonld  be  ae- 
cepted  R.S  thoroughly  proven  until  all  poiaible  means  to  dia- 
prove  them  have  failed.  It  is  becauee  Paateur  applied  thla  law 
to  his  own  work  that  not  one  of  Pasteur's  statements  has  evtf 
been  refuted. 

At  the  outset,  kindly  note  tha  words  "responsiblB  offlear.' 
The  sense  of  reHponsibility  for  the  awful  consequences  of  poa- 
sible  errors  changes  the  whole  aspect  of  questions.  The  iR«- 
sponsible  ones  are  alwaj's  quick  to  urge  on.  When  they  meat 
with  reierses  they  naively  say  that  they  never  would  have 
thought  that  possible,  and  that  is  the  end  of  it. 

But  when  responsible  ofDcers  have  to  face  the  introduction 
of  contogious  diseases,  the  press,  the  people,  the  authorities, 
all  unenimously  shout  that  they  should  have  known  better, 
should  have  been  more  prudent  and  more  slow  in  applying  new 
theories;  and  general  condemnation  is  forever  attached  to  thwr 
fair  names.  But  a  few  years  ago  ail  these  tragic  events  were 
enacted  in  this  very  city. 

Then,  there  comes  in  also  the  overpowering  consciousneas  of 
the  dire  calamities,  the  sufferings,  the  anxieties  and  the  Bor- 
rows of  slckneiia  and  the  deprivations  and  ruins  or  quarantinea. 
All  this  is  properly  calculated  to  cause  resptmsible  officers  to 
be  doubly  careful  before  making  any  changes  in  quarantine 
regulations  which  may  be  followed  by  pestilence  and  qu^^n- 

llie  factor  of  responsibility  is  well  illustrated  by  the  follow- 
ing anecdote:  A  very  high  health  official  once  had  presented  to 
him  for  signature  a  telegram  relating  to  a  very  important  quar- 
antine matter.  The  chief  scanned  the  prepared  telegram  most 
carefully,  then  said  to  hie  assistant  that  since  ha  had  cha)^ 
of  that  department  to  sign  the  telegram  himself.  The  aasiat- 
ant  retired  and  it  took  him  two  hours  to  find  the  wording  of  a 
telegram  which  he  would  sign  and  be  responsible  for  tha  conae- 
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qnenees.  On  going  over  th«  reeorda  at  all  tha  qturuttina  itA- 
tiona,  stat«  and  (aderal,  to  which  ha  oould  bftve  ae««w  to  and 
also  over  tb«  temaij  Utenture  on  the  BUbjaet,  the  writer  of 
the  present  was  confronted  with  a  number  of  eaaes  of  yellow 
fever  where  it  was  impossible  for  him  and  his  responsible  col- 
leagues to  see  the  intermediation  of  the  mosquitoes,  bearing 
in  mind  the  fact  that  the  mosquito  does  not  live  more  thas 
five  days  without  water  in  the  summer  months. 

We  have  collected  27  such  cases  in  the  meager  literature  ot 
the  day.  Some  are  land  cases  and  some  are  shore  cases.  How- 
ever much  1  would  like  to  read  some  of  them  to  70a,  the  time 
allotted  me  will  not  permit. 

If  such  cases  have  been  observed  there  have  surely  been 
many  which  have  not  been  recorded.  If  such  coaee  have  pre- 
sented themselves  in  the  past,  Himilar  cases  may  again  present 
themselves,  and  how  can  we  safely  ignore  them  in  our  qoar- 
antine  regulations  until  they  have  been  eiplaiaed  satisfactorily 
to  the  responsible  officers. 

To  say  that  these  cases  are  errors  of  diagnosis  is  begging  the 
question.  Keasonable  men  will  admit  that  some  of  the  eases 
may  have  been  diagnosed  wrongly,  but  reasonable  men  will 
also  admit  that  it  is  unreasonable  to  say  that  all  the  cases 
were  mistaken  coses. 

The  first  and  foremost  perplexity  of  the  responsible  ofllcers 
was  the  question  of  the  treatment  of  fomites.  From  the 
known  experiments  made  by  Reed  and  Carroll,  Quitsras  and 
KoBB,  it  is  contended  that  the  disinfection  of  such  is  unneces- 
sary. To  these  experiments  the  responsible  oSeers  oppose  the 
fact  that  they  were  made  at  a  time  of  the  year  when  yellow 
fever  ia  not  at  its  worst,  except  perhaps  the  early  experi- 

Then  we  must  consider  that  30  per  ceot.  of  the  non-immunes 
bitten  by  Infected  mosquitoes  did  not  develop  yellow  fever.  It 
IS,  therefore,  unreasonable  to  expect  that  all  experiments  made 
with  fomites  should  develop  yellow  fever.  Beside,  these  ax- 
periments  with  fomites  were  made  by  men;  men  of  recognized 
ability  it  is  true,  but  human  all  the  same,  and  they  may  have 
overlooked  some  factor. 

We  hold  that  the  cases  reported  of  transmission  of  yellow 
fever  without  the  intermediation  of  the  mosquito  are  truly  ex- 
periments made  by  Nature  herself,  and  she  surely  has  over- 
looked no  factor. 

A  noted  sanitarian  mentions  the  fact  that  a  large  amount  of 
fomites  went  from  Cuba  to  New  York  and  to  Spain  after  the 
Cuban  War  and  that  no  yellow  fever  developed  in  mther  ooun- 
try.  But  these  countries  are  places  where  yellow  fever  de- 
velops with  difficulty.  If  that  baggage  had  come  to  New 
Orleans,  Galveston  or  Mobile  and  no  harm  followed,  that  would 
mean  something,  but  as  it  is  it  is  of  little  value. 
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Tbe  rMpoiiaibl«  oIBmn  do  not  eontmid  thftt  it  ia  tomitM  thftt 
tnniDiit  Tallow  faw.  Thej  nodMtlj  tay  that  tkay  do  vat 
know;  that  it  maj  ba  aome  mean*  of  which  no  ona  thinka  bow 
nnttl  Kima  day  aomaona  oonea  up  againit  It  as  they  did  for 
tha  moaquito. 

Tha  arolution  of  tba  moaquito  thaoty  and  deraonatratiMi  haa 
laqiiired  nearly  a  quartar  of  a  oantnry  and  it  nuy  talca  alio  « 
long  tina  b«for«  it  fa  damoutratad  that  thara  ia  anotbar 
maana  of  trananiaiion,  u  tha  facta  ralatad  abova  atroagly 

To  thoae  who  uy  that  tha  mraquito  waa  prataDt  outaida  ot 
tbe  baggage  or  fomitea  but  was  not  obaerrad  baeaiiaa  no  ooa 
•t  the  time  thought  of  than  or  looked  for  them,  the  reaponaible 
oSeer  repliea  that  at  preaont  the  moaquito  partiaana  aM  moa- 
qnitoea  ercrywhere,  eran  when  they  are  not. 

We  are  told  that  tha  moaquito  is  tbe  host  of  tha  ydlow 
ferer  germ  and  that  it  ia  tr&nsmittad  through  the  salira  of  the 
moaquito;  but  this  haa  never  been  proven  ainca  that  germ  has 
narer  been  aeen  by  anybody. 

To  tbe  explanation  that  the  moaquito  being  tbe  hoet  of  the 
yellow  fever  germ  it  can  only  be  trauamlttad  from  man  to 
moaquitoCB  and  from  moaquitoea  to  man,  tbe  responsible  ofBoars 
reply  that  that  would  be  true  if  it  were  demonstrated  that  tha 
germ  of  yellow  fevar  Is  an  animal  parasite,  but  this  is  yat  to 
ba  done.  No  one  knows  if  it  is  an  aairaal  or  *  vegetable  germ. 
If  a  vegetable  genu  it  can  be  transmitted  in  several  ways. 
This  is  ths  law  of  Nature. 

A  noted  saniUrian  of  the  United  SUtea  Public  HeaJth 
Service  states  that  of  such  diseases  as  have  Iieen  fully  in- 
vestigated, all  that  are  conveyed  from  living  hosts  are  carried 
by  animal  paraAites.  How  about  the  plague  whoae  germ  is  a 
v^etable  organism  and  which  is  transmitted  by  animal^  jt 
is  true,  but  also  by  the  air  and  by  the  foodt 

A  good  deal  of  stress  ia  laid  on  deatroying  mosquitoes  on 
board  of  all  vesselo,  non-Infected  vessels  as  well  as  the  in- 
fected ones.  Tha  truth  is  that  the  mosquitoes  on  non-infectad 
fruit  vessels  are  a  very  sniall  factor  in  ths  transmission  of 
yellow  fever  because  the  proportion  of  the  ategomyia  is  only 
S.S  per  cent,  lliat  this  small  number  is  unimportant  is  borne 
out  by  the  fact  that  the  absence  of  yellow  fever  in  the  La* 
Animas  Hospital  before  tha  mosquito  era  was  explained  latar 
by  Havard  and  Ouiteras  by  the  small  number  ot  the  stego- 
myia  found  when  the  mosquitoes  of  the  hospital  ware  de- 
atroyed.  Beside,  the  mosquitoes  on  board  of  non-infected  fruit 
vessels  are  not  infected.  If  they  were  there  would  have  been 
more  than  ona  ease  of  yellow  fever  not  traceable  to  the  shore 
in  fifteen  years  on  more  than  t,000  fruit  vessels.  And  there 
would  have  been  yellow  fever  in  New  Orleans  from  1886  to 
1S90,  during  wbi^  time  60,000    laborers    were    exposed    to 
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moiquitoM  while  uBloading  fruit  veaioU  bafore  Hm  fumiga- 
tioB  of  the  bolds. 

Tho  fact  that  a  number  of  vessela  without  yellow  fever  at 
.  tbe  port  of  departure  or  en  route  or  on  arri^  at  the  ham« 
port  have  developed  yellow  fever  after  having  been  dliin- 
fected,  points  out  also  that  there  must  be  another  means  of 
tronHmiuion  of  yellow  fever  than  the  mosquito.  Some  of 
these  vessels  were  man;  days  out  before  arriving  at  the  bom* 
port.  If  there  were  any  infected  mosquitoes  on  board  they 
must  hiive  been  well  concealed  that  they  did  not  bite  anyoiu. 
Then  how  could  tbey  have  lived  wiU»iat  water,  aince  tb^  do 
not  breed  in  bilge  water  or  in  sea  water.  There  are  many 
other  contradictions,  inconsisteocias  to  cause  perplexities,  but 
we  have  no  time  here  to  dwell  on  them.  In  conclusion  we  will 
say  that  for  the  presmt  and  until  further  progress  the  reepon- 
eible  officers  are  unwilling  to  malce  any  change  in  thequarantlne 
regulations  against  yellow  fever.  They  consider  the  questioD 
stilt  under  study  and  requiring  more  time  and  demonstration. 
Many  believe,  and  the  writer  among  them,  that  the  demonstra- 
tion of  the  unity  of  cause  of  transmiasion  will  most  likely 
come,  but  it  has  not  as  yet  arrived.  Too  many  new  ideas  have 
be«n  adopted,  to  be  later  exploded,  not  to  cause  responsible 
officers  to  move  slowly  in  such  momentous  matters.  Pnblio 
opinion  will  require  convincing  proofs  to  stand  by  its  quamn- 
thia  officials  when  important  changes  will  be  proposed  and 
specially  put  into  practice. 

The  Xntemational  Banitary  Conference  held  in  Washington 
last  December  recognii:ed  that  there  were  still  some  doubtful 
points  r^arding  the  transmission  of  yellow  fever  and  that 
quarantine  regulations  should  not  be  changed  until  further 
demonstrations. 

Even  if  it  should  be  demonstrated  to  the  satisfaction  of  the 
responsible  officers  that  the  mosquito  is  the  sole  transmitter 
of  yellow  fever  and  that  fomites  truly  do  not  convey  It,  the 
only  difference  it  will  make  in  the  quarantine  regulations  Is 
that  the  baggage,  bedding,  etc.,  shall  not  be  subjected  to  dis- 
infection and  that  the  forecastle  of  vessda  shall  not  be  washed 
with  bieblorid.  The  vessel  shall  have  to  be  disinfected  to  de- 
stroy what  moequitoes  are  on  board,  and  the  crew  and  pas- 
sengera  shall  have  to  be  detained  to  make  sure  that  no  one  ia 
in  the  period  of  incubation.  It  is  but  little  trouble  to  disin- 
fect the  baggage  and  bedding  of  a  vessel  compared  to  the  pos- 
sible results  of  the  dispensation  of  it  before  more  poeitive 
evidence  shows  that  it  is  safe  to  do  so. 

SespoDsible  officers  are  unwilling  to  run  the  liak  of  an 
epldonio  with  its  consequent  quarantine  to  prove  that  there  is 
DO  other  means  of  transmission  of  yellow  fever  except  the 
mosquito.  Hie  needed  further  demmstrations  wQI  have  to 
come  some  other  way. 


Db.  Quuiiui  KoHRKK,  N«w  OrlBuu — New  OtI«uu  is  the 
moBt  importuit  city  of  the  South,  Bud  the  most  importalit 
in  thia  country  in  reUtion  to  yellow  fever  infection.  What- 
erer  yellow  fever  occurs  In  the  South,  New  Orlauie  la  Mcveed 
of  beiug  the  firit  cit;  infected  and  the  dty  from  wbidi  it 

We  of  New  Orleens  believe  that  yellow  fever  ii  elwaya  im- 
ported, and  that,  if  recrudeecence  is  at  all  possible,  it  ocours 
but  seldom;  we  are,  therefore,  intensely  interetted  in  quaran- 
tine agsinst  yellow  ferer,  though  deprived  by  law  of  the  power 
of  quarantine,  thia  authority  residing  in  the  State  Board  of 
ilealth  of  Louisiana. 

1  want  to  aay  here,  to  remove  an  erroneous  impression,  that 
no  antagonism  udats  between  the  health  authorities  of  the 
city  and  those  of  the  state,  save  only  that  nntagonism  which 
may  properly  exist  between  two  persons,  differing  in  their 
views,  but  both  tending  in  the  same  direction  and  both  seddng 
the  essential  truth  and  the  maximum  protection  which  its  ap- 
plication to  preventive  measures  will  insure  to  our  people. 

I  may  aay,  for  instance,  that  I  agree  with  Dr.  Souchi»  in 
his  determination  to  disinfect,  for  a  while  longer,  for  fomitea 
for  the  Bake  of  public  opinion,  the  perfection  of  safety  and  the 
avoidance  of  injurious  criticism  (as  Dr.  Challlfi  suggests);  and 
I  hope  Dr.  Souchon  will  sgree  with  me  in  bdieving  that  the 
disinfection  for  mosquitoes  should  also  be  above  criticism,  and 
should  be  as  thorough  as  it  can  possibly  be  made. 

The  recorded  incidents  of  our  quarantine  history  give  us 
strong  evidence  corroborative  of  the  mosquito  transmission  of 
the  disease.  Quarantine  against  yellow  fever  became  prac- 
tically effective  only  after  the  adoption  in  1874  of  Dr.  Perry^ 
method  of  sulphur  fumigation  of  the  holds  of  vessels,  arriving 
from  yellow  fever  ports.  Mosquitoes  were  destroyed  by  thia 
process,  and  the  eOiciency  of  the  method  was  strikingly  empha- 
sized by  the  omission  (by  Dr.  Perry's  successor)  to  sul[4iur 
fumigate  a  vessel,  on  which,  in  consequence  of  this  omission, 
*  yellow  fever  developed  while  the  veosel  wss  at  wharf  in  thia 
city;  the  vessels  treated  by  Dr.  Perry's  method  having  escaped 
this  experience. 

I  may  express  my  views  on  thia  subject  as  the  health  ofltcar 
of  New  Orleans  in  language  previously  employed  for  ft  aimilar 
purpose  and  say  that,  omitting  from  consideration  the  proper 
detention  of  inoculated  persons,  I  believe  firmly  that  all 
quarantines  against  yellow  fever  in  the  past,  in  so  far  as  they 
have  been  succeesful  in  preventing  the  introduction  of  the  dis- 
ease, have  been  so  because  they  prevented  the  entrance  of  in- 
fected mosquitoes.  Whether  this  has  been  accompUshed  hj  a 
detention  for  a  period  longer  than  the  life  of  the  mosquito,  or 
by  the  destruction  of  the  insect  in  some  other  way,  the  aehler- 
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ing  rwult  hM  klw&TB  bMD  the  axeluding  of  infected  moe* 

The  TBgariea  of  the  quaruitiiie  MTvice^  fluctuating  from  on» 
•ztreme  to  another,  Htiuted  now  by  an  exaggented  fe»r  of 
infection,  and  again  by  powerful  influeneee  directad,  perhape 
unwittingly,  to  the  intereeta  of  commercial  drclea,  may  wall 
Mcount  for  aome  of  the  phanomtiui  of  yellow  fever  vititationa 
improperly  attributed  to  other  canaea. 

Tbe  recorded  obserrationB  of  men  who  knew  nothing  about 
the  moaquito  tranamiiBion  of  yellow  fever  form  a  chain  of 
circnmBtuitial  evidence  leading  to  conviction. 

We  have  in  New  Orleans  two  abominations,  of  which  we 
hope  aoon  to  be  rid — tbe  datem  and  the  water  cloaet,  both 
situated  in  tbe  rear  portion  of  our  reaident  premises. 

It  liaa  been  observed  that  jdlow  fever  travela  from  house 
to  house  more  frequently  over  the  back  fuca  than  to  the 
side  neigbbors,  and  tbe  close  relationahip  between  rear  prem- 
ises has  for  years  been  a  matter  cd  pusiling  speenlatlon.  It  is 
easily  explained  now  by  the  moaquito  theory.  Cisterns  are 
breeders  of  moequitoes  (stegomyia),  and  to  the  datems  mos- 
quitoes naturally  go  to  obtain  water.  Some  of  these  moa- 
quitoee  being  infected  It  is  easily  supposable  that  they  will  fly 
from  the  ciatems  or  closets  to  the  nearest  neighbor,  whose 
house  may  front  on  a  street  conalderably  distant  from  the 
previously  infected  house.  It  has  also  been  observed  in  the 
past  that  tha  period  of  time  intervening  between  honsa-ta- 
bouae  infection  waa  in  many  inatancea  about  two  weeks;  this 
corresponds,  also,  to  the  mosquito  transmlsslbility  of  yellow 
fever;  and  many  of  the  recorded  facta,  other  than  these,  and 
puzzling  at  the  time  of  their  observation,  are  made  clear  by 
the  application  of  the  moaquito  theory  to  tha  otherwiae  un- 
axplainable  inddents. 

llie  accumulated  recorda  of  tbe  paat,  viewed  in  the  light  of 
present  knowledge,  aeem  like  a  deliberate  gathering  of  evidence 
against  the  moaquito;  even  before  tbe  thought  of  an  indict- 
ment waa  entertained  by  those  who  laboriously  and  conacieo- 
tlously  (though  not  imdsratandingly)  piled  up  the  mass  of 
corroborating  evidence,  supporting  the  chaigs  against  tbe 
female  ategomyia  of  tranamitting  yellow  fever  from  one 
victim  to  another. 

Db.  Felix  Fobhekto,  New  Orleana — Two  years  ago,  at  a 
meeting  of  the  Publlo  Health  Association,  which  met  at  Buffalo, 
a.  Y.,  a  discussion  on  this  subject  took  place  in  whieh  Dr. 
Reed  partook,  a  man  who  no  one  admired  more  than  I 'did. 
Tbe  real  subject  for  discussion  waa  the  oommimicabllity  of 
the  disease  and  the  views  that  I  then  took  are  those  that  I 
take  at  the  present  time.  It  was  then  stated  that  communica- 
tion occurred  only  through  the  bits  of  tbe  mosquito.  I  think 
tiiat  the  admirable  work  and  the  reaulta  of  the  work  of  the 
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Aauritmrn  ^jikiMH  im  H«tmi*  hava  damoMtnUd  that  this 
diM«M  ia  iKHninunicatad  by  the  bit«  of  th«  moaqnito.  It  Inw 
mot  btmt  abacdnt^r  and  poaitivaly  4amoMtr«t«d  that  jaUow 
favar  caa  sot  ba  ooBunimteatad  to  man  (ceapt  thnm^  tka 
■Maquito;  tbara  haya  baMi  eaaaa  ia  whicft  tba  prarakoea  of 
tka  diaaaae  oaa  not  ba  ut^aiuad  bj  tha  moaquito  theory. 

A  few  yaara  ago  a  trunk  balonging  to  an  olBear  from  Haraoa 
waa  Mnt  to  Madrid.  Seraral  montba  latar  tha  trunk  WM 
^Nnad,  being  sereral  months  after  the  death  of  that  offleer  from 
jallow  fever.  It  waa  aoon  after  notad  that  memb««  of  that 
household,  in  which  the  trunk  waa  iqMiad,  were  taken  down 
with  yellow  fever.  There  are  other  eaeea  reported  which  aaam 
to  prora  that  there  are  other  maeiie  <rf  oonununication  of  tUa 

I  think  we  riiould  be  more  careful  about  laying  aaida  andi 
avidwice.  I  have  etudied  this  dioeaee  einee  1S61,  and  th«a 
are  many  points  regarding  this  dieeaae  that  atiU  are  rery  ob- 
eeure.  During  the  past  12  years  tbere  have  been  no  eaaaa 
of  yellow  fever  in  New  Orleans,  where  everything  haa  been 
done  againat  the  moaquito.  Cases  have  oecmred  at  Vera  Craa 
and  at  Harana,  but  none  h&v«  ooenrred  here. 

Formerly  there  was  great  oppoeition  to  quarantine  bdng 
eatabtished  and  once  it  was  aaked  that  it  be  aboliahedi  b*- 
liering  that  the  moequito  was  tha  ordinary  means  of  eommunl- 
eation  of  this  dieeaae  it  was  decided  not  to  take  such  a  daddad 
maaaura  as  abolishing  qnnrantina.  I  believe  that  we  diould  be 
a  little  eonservative  in  thie  dlrectien. 

Da.  C.  W.  Stilcs,  Waabington,  D.  C— I  do  not  think  then 
ia  anything  strange  abont  the  etawemtism  that  ia  found  la 
New  Orleans,  as  expreued  by  Dr.  Foimeoto;  I  should  be  eor- 
priaad  if  it  waa  not  eo.  It  ia  evIdMit  that  the  spirit  (rf  fair- 
nees  that  has  been  exhibited  by  members  of  the  Aasodatico  fa 
New  Orleana  ahowa  that  the  Bhght  differencea  whidi  tltey  may 
liave  had  is  really  ejAemwal  in  nature. 

There  are  certain  biologic  facte  that  ahonld  be  oonsidarad  la 
yellow  fever.  We  all  know  that  the  cauae  must  balosg  to  one 
of  three  differ«it  groups,  sa  follows:  1,  bacterinmj  2,  flagaUa; 
8,  eporoeoa.  The  entire  nature  of  the  dieeaae,  together  with 
the  short  period  of  inonbation,  showa  that  the  orgeniam  is  re- 
produced by  a  non-sexual  method  and  there  are  only  three 
groups  of  organisms  whidi  reproduce  in  this  way,  Tbe  bao- 
terium  seems  to  be  excluded  because  of  the  ehort  period  of 
incubation  in  the  mosquito.  Regarding  the  flagella  nothing  la 
known  regarding  Its  sexual  davelopmaat,  bat  if  there  is  any 
forra  of  ^"g""*-  that  is  reproduced  by  the  sexual  method,  and 
U  It  ia  a  cause  of  yellow  (ever,  we  mnat  thaa  admit  that 
it  ia  naeasssrlly  a  wound  diettnirft  But  we  do  not  know  any 
flagdla  in  axiatenee  whidi  can  transmit  the  disaaaa  in  this  way. 
Tha  only  organism  whiiA  eorreapoDda  to  what  we  setpeet  the 
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puaalU  atuHiId  be,  Umd,  i«  the  ■porotoe.  Thii  orgaaiun  U  ntn- 
MxtuU.  In  every  caee  the  orgudata.  miut  paea  through  e  deft- 
nite  kud  T^uUr  rot&titw. 

Either  jellow  fever  ii  CAuaed.  b;  the  epotozQe,  or  alee  it  ii 
oaiued  by  one  of  the  othw  two  mentionedi  it  the  Utter  exist 
it  must  then  be  a  ooineidance.  Then  this  period  of  incubation 
of  13  daya  meaiu  nothing  at  all.  I  propheey  that  the  diieaae 
will  be  Bhown  to  be  a  eporozoa  disease  and  all  dtfferencea  of 
opinion  will  die  out  eatirely  eo  aooa  aa  this  ia  shows  to  be 

Db.  3amk6  Cabboix,  U.  S.  A. — I  did  not  expect  for  a  moment 
that  my  ideas  would  meet  as  mudi  sympathy  aa  is  shown,  W* 
certainly  appredate  the  full  reapouBibility  that  reeta  on  th* 
gentlerow  who  oonduot  the  hygienic  and  sanitary  affalra 
necessary  to  protect  New  Orleans  frran  yellow  fever.  I  wish 
to  again  make  the  statement  that  there  ie  no  other  eouree  of 
Infection  possible  that  has  been  proven.  We  have  proven  that 
this  disease  is  transmitted  by  the  moequito.  We  have  also 
proven  that  the  disease  is  not  transmitted  by  toaiit*». 

When  you  consider  the  conditions  under  which  the  experi- 
ments were  conducted  at  Havana  one  must  be  much  impressed 
with  the  accuracy  of  tbem.  Three  mm-intmunea  entered  a 
building  in  which  there  were  several  articles  of  bedding,  ete, 
which  had  been  infected  with  the  discharges  of  blood  and 
fecal  matter,  urine,  etc.  They  remained  there  during  the 
night.  In  the  morning  they  removed  the  articles  from  the 
ward,  shook  them  and  then  repacked  them  in  boxes.  This 
routine  was  carried  out  every  day  for  20  days,  when  they 
come  out  in  perfect  health.  Fallowing  them  two  other  omi- 
immunes  entered.  They  slept  there  for  20  days  and  nights. 
They  slept  between  sheets  which  had  been  used  by  fatal  cases 
of  yellow  fever.  In  fact,  everything  imaginable  was  done  to 
infect  thoee  men,  and  they  would  have  become  infected  if  such 
thing  had  been  possible  by  such  means.  They,  too,  came  ont 
in  perfect  health.  Other  sets  of  non-immunea  were  tried. 
Even  blood  was  drawn  from  infected  patients  and  towels  were 
soiled  and  these  men  slept  with  their  beads  between  theee 
bloody  towels.  They,  too,  came  out  in  perfect  health.  Gen- 
tlemen, I  believe  positively  that  fomites  are  perfectly  hann- 
lesB.  The  material  was  kept  there  for  several  mnnths  and  then 
removed  without  any  precautions,  sent  to  the  laundry,  and  no 
one  who  handled  them  contracted  yellow  fever.  Of  7  individ- 
uals experimented  on,  four  subsequently  contracted  the  dis- 
ease from  the  bite  of  the  mosquito  and  the  subcutaneous  in- 
jection of  infected  blood.  There  was  no  question  oh  to  the 
susceptibility  of  those  infected.  All  were  Americans.  These 
experiments  were  reported  in  1900,  in  August,  by  Drs.  Quit- 
eras  and  Ross,  and  another  physician  of  Havana,  and  all  with 
the  same  results. 
22 
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Aftar  auch  esperlnieiite  I  contsnd  that  tbe  burden  of  proof 
rMta  witlt  the  other  aide.  On  thoae  who  decline  to  Accept  thia 
pnwtical  demonatration  reats  the  burden  of  proof,  and  they 
muat  prove  that  the  diaeaae  ia  traaamitted  in  some  other  yiAj. 
11  It  can  be  proyeu  that  the  diaeaee  la  apread  by  fotnitea  we 
are  willing  to  yield.  I  do  not  believe  there  ia  any  doubt 
that  OUT  reaulta  will  be  oonflrmed,  aa  th«y  hare  already  beai 
ao  far  by  certain  inveatigatora.  It  haa  been  found  that  tboee 
who  auffer  from  the  diaeaae  can  be  handled  with  Impunity  by 
nuraea  without  any  extension  of  the  diaaaea.  Penonally  I 
believe  that  if  there  was  no  quarantine  and  no  diainfeetlou 
the  diaease  could  ba  excluded  or  prevented  fTom  apreading  by 
proper  precautions.  Of  oours^  that  would  raault  in  placing 
everyone  beneath  a  moeqnito  bar  and  protecting  them  by  wire 
Boreena.  Then  there  would  be  no  poaalbillty  of  apreading  the 
diaeaae.  There  are  no  cases  of  ydlow  fever  now  in  Havana 
except  imported  onee.  In  regard  to  Dr.  Bouchon'a  atatemmt 
with  reference  to  the  veasela  arriving  at  the  port  of  New 
Orleans  after  tripe  from  South  America  and  with  the  fever 
developing  amraig  the  paaeengera  five  or  alz  daya  after  arriving 
at  quarantine,  they  probably  were  infected  after  their  arrival 
at  the  quarantine  etatlona.  There  is  an  immense  amount  of 
literature  on  thia  subject. 
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FROM   THE   JOHNS  HOFKIKS   HOSPITAL. 

(FBOM  the   clinic  of   PBOFB880B  OSLEH.) 


THOMAS  McCRAE,  MS).,  M.R.C.P.  {Lond.) 
TBI  joana  BOFXixa  b< 
BALTIUOSE. 


There  is  no  intention  in  this  paper  to  make  any 
attempt  to  diacuss  the  many  debatable  points  relative  to 
arttiritiB  deformans.  There  ie,  perhapB,  no  common  dis- 
eaae  in  the  calendar  aboat  which  we  have  as  little  exact 
knowledge.  Much  misapprehension  has  been  caneed  by 
the  use  of  names  which  suggest  that  this  disease  has 
some  asBociatioQ  with  rheumatism.  Beginning  with  the 
very  name  to  be  given  to  it,  we  have  great  diversity  of 
opinion,  which  continues  through  the  etiology  and 
pathology  of  the  disease.  Dr.  Bradford'  has  recently 
described  well  the  chaotic  condition  of  our  knowledge, 
or  rather  lack  of  it,  and  laid  emphasis  on  the  necessity  of 
more  careful  study  of  the  disease.  We  are  to-day  really 
proving  the  truth  of  words  spoken  by  Haygarth  in  1805, 
who  said:  "The  term  rheumatism  has  been  applied 
without  sufficient  discrimination  to  a  great  variety  of 
disorders,  which,  except  pain,  have  but  few  symptoms 
that  connect  them  together." 

In  the  present  paper  a  series  of  110  cases  which  have 
occurred  in  the  Johns  Hopkins  Hospital  are  reported. 
The  clinical  features  will  be  especially  diacuseed.  A 
point  of  much  importance  is  the  relative  frequency  of  the 

1.  Amerlcmn  Uedlclna.,  1902,  It.  IT. 
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disease.  With  the  present  confusion  of  our  knowledge  of 
the  disease,  any  Btatistical  figures  seem  to  possess  but  lit- 
tle value.  As  some  of  the  cases  here  reported  suggest 
strongly  that  one  typo  of  the  disease  ie  very  commonly 
taken  for  acute  articular  Theumatiam,  and  as  probably 
one  other  form  of  the  disease — spoodylitia — has  usually 
been  overlooked,  statistics  are  only  likely  to  lead  to  false 
conclusions.  It  probably  occurs  less  frequently  than 
true  articular  rheumatism,  but  the  difference  in  num- 
ber inay  not  be  as  great  as  we  have  usually  thought. 

One  point  to  which  special  attention  will  be  drawn 
is  the  study  of  early  diagnosis.  How  much  we  can  do 
to  prevent  the  later  manifestations  of  the  disease  by 
recognition  and  treatment  of  the  early  conditions  ie 
difficult  to  say.  Certainly  we  are  in  a  position  to  try, 
whereas  by  making  a  diagnosis  only  when  the  damage 
is  done,  treatment  then  can  only  be  palliative. 
PATHOUKJY. 

Of  this  we  have  but  little  accurate  knowledge.  With 
the  etiologie  feature  unknown  we  can  only  discuss  the 
morbid  anatomy  and  not  the  pathologic  basis.  In  the 
usual  descriptions  of  the  disease  we  have  given  only 
the  later  changes,  many  of  which  are  degenerative.  That 
the  early  acute  conditions  have  received  little  attention 
is  natural,  for  the  material  has  been  lacking.  Patients 
rarely  die  of  the  disease,  and  certainly  not  in  the  early 
stages.  Dr.  Wliite'  has  recently  reported  the  result  of 
an  autopsy  on  a  comparatively  early  case.  It  is  to  be 
hoped  that  no  like  opportunity  for  examination  of  such 
a  case  will  be  missed. 

The  two  great  views  of  the  etiology — namely,  the  in- 
fective (cither  due  to  a  specific  organism  or  to  a  variety 
of  organisms)  and  the  neural — need  not  be  discussed. 
The  clinical  features  of  this  series  seem  rather  to  point 
toward  an  infective  cause,  altliough  our  cultural  results 
have  been  negative. 

2.  Ghj'b  Ilosplml  UeporIB,  ItU. 


Some  writers  suggest  that  under  the  term  arthritis 
defonnans  we  have  really  two  diseaaee.  Whether  or  not 
this  be  correct,  we  can  distinguish  two  types  of  cases, 
one  in  which  the  bony  changes,  especially  hypertrophy, 
predominate,  often  termed  the  "osteoarthritic,"  and  the 
other  in  which  the  joint  structures  other  than  the  bony 
parts  are  especially  involved,  sometimes  termed  "rheu- 
mateid."  These  are  usually  distinctly  different  condi- 
tions. Do  they  represent  different  diseases,  or  are  they 
varying  manifestations  of  the  same  disease  ?  The  answer 
is  difficult  at  present,  but  there  seems  little  doubt  of  the 
co-existence  of  lesions  of  both  types  in  some  patients. 
Thus,  in  patients  with  apondylitis  usually  regarded  as 
being  "osteoarthritic"  we  may  find  involvement  of  other 
joints  with  the  condition  regarded  as  "rheumatoid."' 
Whether  the  same  etiologic  factor  is  active  in  both,  it 
is  at  present  impossible  to  say. 

Some  reference  should  be  made  to  the  association  of 
arthritis  deformans  and  rheumatism.  Some  writers  de- 
scribe arthritis  deformans  as  coming  on  after  acute 
rheumatism.  The  two  diseases  may  have  occurred  in 
the  same  patient,  but  it  is  not  any  more  likely  than  that 
rheumatism  and  gout  should  have  done  so.  If  we  see 
a  patient  in  successive  attacks  of  acute  polyarthritis 
which  We  regard  as  acute  rheumatism,  until  he  comes 
back,  perhaps,  with  a  tophus,  do  we  say  that  gout  has 
followed  acute  rheumatism?  If  we  are  honest,  we 
frankly  admit  our  error  in  mistaking  the  nature  of  the 
arthritis.  Why  not  the  same  in  regard  to  arthritis  de- 
formans? When  a  patient  comes  with  undoubted  mani- 
festations of  this  disease  it  seems  more  re.isonable  to 
consider  previous  acute  attacks  to  have  been  of  the  same 
nature.  The  two  diseases  may  have  occurred  in  the 
same  patient,  but  it  seems  more  probable  that  the  acute 
attacks  were  of  arthritis  deformans  than  acute  rheuma- 

8.  The  use  of  the  term  "rbeumaCold"  Is  to  be  regretted.  Everj- 
thlog  sugKeetlDg  aor  BBSoclatlon  wllh  rheumatlBm  ahouLd,  In  mj 
opiDlon,  be  eliminated.  I  bave  U9«d  the  lerm  "polyarticular"  to 
designate  tbe  group  In  viblth  theae  lealona  eapeclallj  occur. 


334 

tiam.  The  large  number  of  cases  to  be  noted  later  sup- 
port this  view.  It  eeems  most  reasonable  to  bold  that 
arthritis  deformans  ia  distinct  from  acute  rheumatism. 

For  clinical  study  it  is  neceaaaiy  to  divide  the  cases, 
and  in  this  report  the  following  classes  are  used : 

1,  Heberden's  nodes. 

S.  Polyarticular  form  (excluding  the  spondylitis 
cases,  which  are  in  one  sense  polyarticular). 

3.  Monarticular  form. 

4.  Spondylitis. 

It  must  be  understood  that  the  lines  between  these 
are  not  always  definite.  A  patient  with  spondylitis  or 
Heberden's  nodes  may  have  general  polyarticular  in- 
Tolvement,  although  this  mixing  of  the  types  is  not  very 
common. 

The  statistics  for  the  whole  series  will  first  be  givrai, 
and  afterward  each  group  will  be  discussed  in  detail. 
That  the  present  series  gives  any  guide  to  the  relative 
frequency  of  various  groups  is  not  probable.  This  is 
especially  to  be  kept  in  mind  in  reference  to  the  cases 
with  local  involvement  of  the  spine.  The  cases  of  gen- 
eral  spinal  involvement  offer  but  little  difficulty  in  rec- 
ognition, but  we  have  only  recently  learned  to  reo^nize 
the  other  cases,  and  therefore  their  absence  in  the  rec- 
ords of  previous  years  has  been  due  to  non-recognition. 
These  cases  occur  especially  in  males,  and  doubtless 
future  records  will  show  a  more  equal  distribution  be- 
tween the  sexes  than  previous  ones  have  done.  It  will 
be  seen  that  in  this  series  the  males  and  females  are 
equal,  rather  unusual  in  any  large  series. 

It  may  be  noted  that  no  cases  with  Heberden's  nodes 
only  are  included  in  this  series.  Two  cases  of  the  so- 
called  "Still's  disease"  are  included  in  the  polyarticular 
group.  These  cases  are  somewhat  doubtful,  but  it  seems 
most  reasonable  to  consider  them  as  arthritis  deformans. 

GENEBAL  STATISTICS. 

Incidence. — ^In  the  present  series  of  110  cases,  55 
vere  males  and  55  females.     The  white  patients  num- 


bered  106,  the  colored  only  4,  8  of  vhom  were  males 
and  2  females.  The  small  nnmbei  of  colored  patients 
vith  the  disease  is  of  considerable  interest,  especially 
in  reference  to  the  association  of  prerions  septic  condi> 
tions  as  etiologic  factors.  The  colored  race  is  enscepti- 
ble  to  the  majority  of  infections,  and  especially  gonor- 
rhea. While  in  the  hospital  the  proportion  of  white  to 
colored  ia  as  about  t  to  1,  the  incidence  of  arthritis  de- 
formans is  abont  %^  to  1.  The  negro  is  also  apparently 
rather  more  prone  to  acute  articular  rheumatism,  as 
has  been  elsewhere  brought  out,*  the  proportion  in  this 
clinic  of  white  and  colored  with  this  disease  being  as 
4.8  to  1. 

Gonjugai  Condition. — Fifty-three  of  the  patients 
were  married,  41  single,  and  16  were  widows  or  wid- 
owers. 

Nationality. — ^It  is  interesting  to  note  the  prepond- 
erance of  the  native-bom.  Ninety-six  were  bom  on  this 
continent,  and  only  14  abroad.  Of  these,  8  were  Ger- 
man, 2  Irish,  1  each  English,  Bohemian,  Kussian  and 
Pole. 

Occupation. — The  largest  number  were  engaged  in 
housework  of  various  kinds,  namely,  47.  Seven  others 
were  engaged  in  similar  occupations,  such  as  sewing, 
washing,  etc  The  next  largest  gronp  comprised  Zi 
cases;  th^  were  merchants,  clerks,  teachers,  etc.  There 
were  11  farmers  and  10  engaged  in  laborers'  and  me- 
chanics' work.  The  remainder  were  of  no  especial  occu- 
pation. The  proportion  engaged  in  occupations  involv- 
ing special  exposure  to  wet,  damp,  etc,  is  seen  to  be 
surprisingly  small. 

Age. — The  age  of  patients  on  admission  was  as  fol- 
lows: 


The  youngest  patient  was  aged  4  (a  case  of  "Still's 
4.  H«CrM :  Thm  Iovrmu.  a.  H.  A.,  Jan.  24,  IMS. 


disease"),  the  oldest  83,  with  Heberden's  nodes  and 
Bome  changes  in  other  joints. 

Complaint. — The  complaints  made  by  the  patients 
were  very  various.  By  far  the  largest  group  (36)  com- 
plained of  "rheumatism";  23  complained  of  generaljoint 
symptoms,  pain,  stiffness  and  swelling;  20  complained 
especially  of  the  pain ;  10  of  stiffness  of  the  back,  and 
the  remainder  of  various  things — 6  of  loss  of  power  in 
the  legs  and  difficulty  in  walking;  3  of -sciatica;  2  of 
neuritis,  etc. 

Family  History. — The  family  history  is  of  interest. 

The  difficulty  in  obtaining  an  exact  description  of  an 

arthritis  in  the  family  history  is  well  known.    There  was 

a  definite  family  history  of  arthritis  in  44  cases.     Of 

these,  10  were  undoubtedly  arthritis  deformans,  22  were 

given  as  rheumatism,  1  as  gout,  and  in  11  the  nature 

was  unknown.     Endeavor  was  made  to  find  out  if  the 

disease   developed  earlier  in  the  patients  who  had   a 

family  history  of  arthritis  than  in  the  others.     The 

results  are  given  in  tabular  form : 

Age  ol  DDBEt  wltb  General  per- 

B  famll;  blstory  ceDtage  of 

Age.  of  arthritis.  Perceataxe.        ooaet  Id  all. 


One  case  was  doubtful,  and  is  not  included  in  the 
first  column,  and  two  are  doubtful  in  the  second.  The 
percentages  are  eo  nearly  alike  that  no  positive  con- 
clusion can  be  drawn,  although  the  cases  with  a  history 
of  arthritis  show  a  slightly  larger  percentage  for  the 
earlier  decades.  There  was  a  family  history  of  tubercu- 
losis in  28  cases,  and  in  9  this  was  associated  with 
arthritis. 

Previous  History. — Of  the  ordinary  acute  infections, 
measles  is  by  far  the  most  common,  a  history  of  it  being 
obtained  in  68  cases.     Following  this  came  whooping 
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cough  in  31,  mumps  in  30,  scarlet  fever  and  malaria 
each  in  18,  chicken-pox  and  influenza  each  in  13, 
typhoid  fever  in  10,  pneumonia  in  7,  diphtheria  in  fi, 
smallpox  and  erysipelas  in  2  each.  Tonsillitis  in  re- 
curring attacks  was  noted  only  in  3  cases.  There  was 
one  instance  each  of  otitis  media,  bronchitis,  pleurisy 
and  carbuncles.  There  was  a  previous  history  of  gon- 
orrhea obtained  in  only  14  cases,  or  about  13  per  cent. 
This,  it  will  be  noted,  is  in  striking  contrast  to  the 
percentage  of  40,  given  in  Dr.  Stewart's'  Montreal  sta- 
tistics. There  was  a  history  of  syphilis  in  4  and  of 
chancroid  in  1.  Dyspepsia  had  been  a  prominent  fea- 
ture in  3  casqa,  and  dysentery  or  diarrhea  in  2.  Four 
patients  gave  a  history  of  nervous  prostration ;  2  insist- 
ed especially  on  their  severe  mental  strain  and  worry 
for  some  years;  1  of  great  physical  hardship,  and  2  of 
working  in  especially  damp  surroundings.  In  regard  to 
this  latter,  attention  should  be  drawn  to  its  apparent 
rarity  in  this  series,  as  so  many  of  the  writers  lay  great 
stress  on  it«  importance  as  an  etiologic  factor. 

Alcoholic  History. — Twenty-seven  of  the  patients  had 
used  alcohol,  6  described  as  heavy  drinkers,  the  re- 
mainder moderate.  This  is  in  striking  contrast  to  the 
figures  given  in  the  series  of  gout  cases  reported  from 
this  clinic,  where  practically  all  were  alcoholics. 

Pregnancy  and  Miscarriage. — Twenty-six  of  the  fe- 
male patients  had  borne  children, and  seven  had  had  mis- 
carriages, varying  in  number  from  1  to  4.  Five  patients 
had  both  home  children  and  had  miscarriages. 

Onset. — This  was  apparently  associated  with  some 
condition  in  28  cases.  The  patients,  at  any  rate,  thought 
there  was  some  association.  In  7  eases  the  onset  was 
associated  with  exposure  to  cold  and  wet;  in  3  each 
the  onset  was  apparently  associated  with  injury,  diarrhea 
or  dysentery,  confinement,  an  attack  of  influenza,  and 
an  attack  of  measles;  2  followed  closely  after  tj-phoid 
fever;  and  in  1  each  it  was  associated  with  the  follow- 

G.  Stewart:  Brit.  U«d.  Jour.   1B9T.  U.  p.  1225. 


ing  conditiona:  Ver;  marked  mental  stram,  coiutant 
pbTsical  strsin,  miscarriage  and  the  menopause.  The 
small  number  associated  vith  ezpoanre  is  to  be  noted. 
Onr  series  of  cases  of  acute  rheumatism  gave  practically 
double  the  percentage.  In  one-half  of  all  the  cases  the 
onset  was  before  the  age  of  30,  and  in  about  one-third, 
before  20. 

In  the  further  study  of  the  clinical  types  it  is  much 
more  convenient  to  stndy  each  of  the  groups  previously 
mentioned  separately. 

OBOIIF  I.      HEBERDEN'b   NODES. 

This  clinical  group  requires  but  little  discussion. 
Generally  accepted  as  undoubted  manifestations  of 
arthritis  deformans,  anatomically,  this  must  be  con- 
sidered as  usually  belonging  to  the  osteoarthritic  type 
previously  referred  to.  No  figures  as  to  the  relative 
frequency  of  their  occurrence  can  be  given.  There  can 
be  little  doubt  that  the  general  idea  that  they  are  rarely 
associated  with  the  more  severe  manifestations  of  the 
disease  in  other  joints  is  substantially  correct.  In  the 
present  series,  Heberden's  nodes  occurred  in  association 
with  manifestations  in  other  joints  only  nine  times 
among  the  94  polyarticular  cases.  Of  these  9,  in  4  the 
othra*  manifestations  were  slight ;  in  3,  moderate,  and  in 
Z,  severe.  They  did  not  occur  in  association  with  any 
of  the  cases  of  spondylitis.  As  to  the  idea  of  Char- 
cot that  patients  having  these  nodes  were  especially 
prone  to  cancer,  I  have  no  figures  to  offer.  Certainly, 
one  sees  the  association  not  infrequently.  One  point 
of  interest  in  this  group  is  the  association  of  these 
lesions  which  we  term  "osteoarthritic,"  with  those  in 
other  joints  which  are  imdoubtedly  more  of  the  "rheu- 
matoid type."  That  this  does  occur  there  can  be  no 
question.  It  certainly  speaks  for  a  possible  association 
of  the  two  types. 

Frankly,  we  have  to  confess  that  of  accurate  knowl- 
edge as  to  Heberden's  nodes  we  have  little.  It  can  be 
Bummed  up  by  saying  that  these  bony  outgrowths  at  the 
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terminal  phalsngeftl  jointB  of  the  fingers  rarely  cause 
any  troableaome  symptoms,  usually  occur  without  the 
larger  joints  being  involved,  but  may  be  associated  with 
the  other  manifestations  of  the  disease,  although  these 
cases  are  comparatively  rare.  In  one  particular  they 
agree  with  the  lesions  in  the  other  joints,  namely,  they 
are  susceptible  to  injury.  A  blow  on  an  affected  joint 
is  nearly  always  followed  by  some  increase  in  the  local 
^mptoms,  exactly  as  in  the  larger  joints.  Curiously 
enough,  just  as  this  was  being  written  a  patient  came 
under  observation  with  Heberden's  nodes  showing  an 
unusual  condition.  She  came  on  account  of  another 
disease.  There  was  marked  deformity  of  the  terminal 
finger  joints,  and  definite  crepitus  was  obtained  in  some 
of  them,  an  unusual  thing  in  such  cases  in  our  ex- 
perience. 

GROUP  n.      POLTAHTICCLAH  OASES. 

This  comprises  by  far  the  largest  number  of  coses  in 
this  series.  There  are  9S,  to  which  may  be  added  2  cases 
of  "Still's  disease,"  although  in  the  tables  these  are 
kept  separate.  These  cases  and  their  clinical  features 
show  many  variations,  but  an  attempt  will  be  made  to 
classify  them,  at  any  rate  to  some  extent  As  already 
said,  the  changes  are  largely  of  the  "periarticular"  kind, 
and  the  bony  changes  are  secondary. 

Onset. — ^The  ages  at  onset  of  these  cases  are  shown  in 
the  following  table: 


Method  of  Onset. — This  is  of  especial  interest.  On 
studying  the  cases,  one  finds  two  fairly  definite  kinds  of 
onset  can  be  recognized,  namely,  a  sudden  and  a  gradual 
beginning.  Of  the  9S  cases  in  this  group,  the  method 
of  onset  was  doubtful  in  6,  in  45  it  was  gradual  (in  31 
of  these  several  joints  being  involved  together  at  the 
beginning,  and  in  14  one  joint,  others  following  some 
time  later) ;  in  41  cases  the  onset  was  sudden,  in  19  of 
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these  in  one  joiot,  and  in  21  in  many  joints  about  the 
same  time.  In  one  case  the  onset  was  in  the  joints  of 
the  neck.  Especial  attention  is  directed  to  the  number 
of  cases  showing  a  sudden  mode  of  onset.  So  many  of 
the  descriptions  of  the  disease  lead  one  to  believe  that 
the  sudden  onset  is  unusual,  and  that  we  see,  ordinarily, 
a  slow,  gradually  advancing  arthritis.  Tbb  point  will 
be  especially  dealt  with  later.  Of  the  2  cases  of  "Still's 
disease,"  in  1  the  onset  was  gradual  in  one  joint,  and  in 
the  other  sudden  in  many  joints. 

Tke  Joint  First  Involved. — This  was  as  follows:  3, 
no  definite  history ;  28,  many  joints  involved ;  3,  the 
neck  joint  first  involved ;  5,  the  shoulders,  3  being  only 
in  one  shoulder;  4,  one  arm;  1,  an  elbow;  3,  a  wrist; 
1,  a  thumb;  1,  a  single  finger;  1,  both  hands;  9,  one 
hip;  10,  one  knee;  3,  both  knees;  1,  knees  and  elbows 
both;  1,  both  ankles;  1,  one  ankle;  10,  the  feet;  3,  the 
great  toe ;  2,  other  toes ;  2,  the  joints  of  one  leg. 

The  Character  of  the  Attacks. — It  is,  of  course,  impos- 
sible in  a  disease  such  as  this  to  definitely  classify  all 
the  cases  or  the  attacks.  There  is  so  much  variation  in 
the  order  of  the  joints  involved,  the  character  of  the 
successive  attacks,  etc.,  that  only  an  appro-ximate  classi- 
fication is  possible.  Considering  the  course  of  the  dis- 
ease, perhaps  three  groups  may  be  recognized.  The 
first  of  these  is  the  slow,  progressive  type,  in  which, 
after  either  an  acute  or  a  gradual  onset,  the  symptoms 
slowly  advance,  joint  after  joint  being  involved.  This 
may  go  on  for  a  great  many  years.  Of  this  class  there 
are  44  cases.  In  sharp  distinction  comes  the  second 
class,  those  in  which  the  attacks  are  acute  and  verv'  com- 
monly come  on  at  intervals  and  at  intervening  times, 
perhaps  for  many  years  the  patient  may  be  practically 
free  of  any  symptoms,  although  at  length  permanent 
damage  is  done.  In  certain  of  these  cases  the  patient 
may  apparently  recover  perfectly,  or  almost  so,  between 
the  attacks,  and  it  may  be  only  after  repeated  acute 
attacks  that  permanent  changes  appear  in  the  joints. 
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To  this  clsBB  belong  29  cases.  There  is  a  third  class 
vhich  Bhows  Id  some  ways  features  of  both  the  first  and 
second  groups;  namely,  in  that  they  had  acute  attacks, 
but  with  these  there  was  a  steady  progress,  a  certain 
amount  of  damage  being  left  each  time.  In  this  class 
there  were  12  cases.  The  remaining  7  cases  it  was  im- 
possible to  classify. 

Class  1.  The  Slow  Progressive  Type. — It  ia  not  nec- 
essary to  spend  time  in  describing  these  cases.  Begin- 
ning either  acutely  or  slowly  in  one  or  many  joints,  the 
process  gradually  advances,  perhaps  sometimes  aggra- 
vated by  accidental  conditions,  to  a  greater  or  less  degree 
of  deformity,  "Many  joints  are  usually  involved,  the 
clianges  being  rather  in  the  periarticular  structures  than 
in  the  bony  ones,  the  adjacent  muscular  structures  show- 
ing a  marked  atrophy,  deformities  resulting,  and  at 
the  last,  a  condition  of  more  or  less  helplessness.  A 
typical  case  may  be  briefly  quoted : 

No.  B7.— B.  K.,  white,  male,  age  40.  He  was  admitted  com- 
plaining of  contraction  of  the  legs  and  inability  to  walk.  His 
family  history  was  negative.  The  history  of  his  pres- 
ent trouble  was  that  twenty -eight  years  before  he  began 
to  have  pain  in  the  left  hip.  This  soon  became  stiff  and  he 
had  difficulty  in  wallcing.  After  six  weeks  he  noticed  pain  in 
the  other  hip,  and  for  a  time  had  much  difficulty  in  walking. 
He  then  got  about  for  a  time,  but  always  limped.  Four  or  live 
monthB  later  he  bad  a  second  attack  and  spent  over  a  year 
in  bed,  without  any  acute  xymptoms.  At  the  end  of  this  time 
the  kneee  gradually  became  involved.  After  some  months  be 
managed  to  get  about,  although  always  more  or  less  stooped, 
having  to  walk  with  the  hands  on  the  knees.  After  a  time 
he  bad  to  give  this  up  and  take  to  a  wheel  chair.  The  knees 
became  gradually  fixed,  and  for  twenty-two  years  he  has  not 
been  able  to  walk.  A  history  in  which  there  was  never  any 
acute  attack,  but  only  a  slow  continued  progress. 

This  case,  of  course,  showed  involvement  only  of  the 
lower  extremities.    A  second  case  may  he  quoted : 

No.  20. — O.  F.,  white,  female,  aged  40.  She  was  admitted 
complaining  of  pain  and  deformity  of  the  joints.  There  was 
a  history  of  arthritis  on  both  sides  of  the  family,  and  the 
mother  has  arthritis  deformans.  The  previous  history  was 
negative.      Fifteen   years   before,   after    a    wetting.    )>he   com- 
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plftined  of  some  pftin  in  the  left  Bnn,  which  was  thought  fa>  bt 
rheumatiBm,  w&s  not  tevere,  uid  did  not  Iftit  long.  After 
thia  ahe  wke  free  of  Bjmptoins  until  ten  jreara  Bgo,  when 
the  begkn  to  hav«  piin  in  th»  feet,  especiaJly  after  walk- 
ing. TbeTA  waa  no  Bwelling,  and  the  pain  was  not  especiallj 
in  the  jointa.  At  thii  time  ehe  began  to  notice  aome  changes 
beginning  in  tbe  finger  JointH.  These  gradually  progressed, 
and  for  five  yeari  the  had  aome  general  paint  and  deformity, 
especially  of  the  feet  and  hands.  During  this  time  her 
general  health  varied.  It  wat  usually  rather  bad.  She  waa 
very  nervous.  Five  years  ago  her  symptoms  became  very 
troublesome.  The  knees  were  involved,  swollen  and  tender; 
pain  appesired  In  the  neck,  and  the  temporomarillsry  joint 
was  involved.  After  this  tbere  was  gradual  swelling  of  the 
anklet,  elbows  and  shoulders.  For  six  months  past  she  bad 
pain  and  was  almost  helpless,  requiring  to  have  help  in 
putting  on  her  clothes,  taking  her  meals  and  getting  about. 
There  was  nothing  acute  in  the  symptoms  at  any  time. 

Such  eaaes  might  be  quoted  at  length,  but  to  no  pur- 
pose.   The  type  is  perfectly  familiar. 

Of  the  second  group,  namely,  the  acute,  two  illus- 
trative cases  may  be  quoted: 

No.  48. — M.  W.,  whit«,  female,  age  60.  She  was  admitted 
complaining  of  rheumatism.  She  had  a  family  history  of 
arthritis.  Her  previous  history  wat  negative.  At  thirty-five 
she  had  an  attack  of  acute  arthritis,  with  swelling  and  pain 
in  many  joints.  She  was  laid  up  in  bed  for  two  weeks.  After- 
ward she  apparently  recovered  completely.  She  had  a  second 
attack  much  like  this  at  forty-five,  after  which  she  was  prac- 
tically well.  The  menopause  occurred  at  fifty-three.  Fifteen 
months  ago  she  began  to  have  pain  in  the  great  toe  of  the 
left  foot.  After  this  the  knees,  shoulders,  elbows,  wrists, 
and  hands  were  all  involved.  The  changes  in  the  joints  were 
more  or  leas  permanent,  and  she  now  has  difficulty  in  getting 
about.  She  herself  had  noticed  that  the  joints,  although 
swollen  and  painful,  were  not  red,  and  that  she  had  no  fever. 

This  is  a  fairly  common  history  in  these  cases,  re- 
curring acute  attacks  leaving  little  damage,  but  finally 
permanent  changes  occurring.  A  second  case  in  a  boy 
of  13  may  be  quoted: 

No.  63. — E.  S.,  white  male,  age  13.  He  complained  of 
swelling  and  pain  in  the  feet  and  lege.  Hit  family  and 
previous  history  vrere  negative.  His  first  attack  of  aiihrltia 
wat  at  teven  yeart.  Thia  latted  only  for  a  short  time,  but 
was  accompanied  by  tevere  pain.  Following  this  he  had 
eight  or  ten  attacks,  all  acute,  the  first  one  lasting  only  three 
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dftye.  Th«  one  before  admiMion  h«l  lasted  for  two  montlu. 
Between  tbe  earlier  attkcke  he  would  be  perfectly  well  in 
ererf  way,  but  after  the  later  ones  it  was  noticed  that  a 
certain  amount  of  Btiffoeaa  persisted.  The  last  attack  was 
ten  inoDthe  before  admisaion.  He  bad  gone  to  bed  well.  The 
next  morning  on  rising  he  found  both  ankles  so  swollen  that 
he  could  not  get  his  boots  on  and  he  was  unable  to  stand. 
Three  months  later  the  wrists  became  involved  suddenly  and 
remained  so.     On  admission  the  involvement  was  in  many 

Many  hiatories  of  featureB  much  like  these  might  be 
quoted,  but  it  Ib  unneceesary.  They  all  serve  to  empha- 
size, however,  the  comparative  frequency  of  this  type  of 
the  disease.  It  is  such  histories  that  have  suggested 
previous  attacks  of  acute  rheumatism  as  being  common 
before  the  development  of  arthritis  deformans.  That 
all  these  attacks  were  of  the  one  disease  there  seems  little 
doubt.  In  the  majority  of  these  eases  there  is  little 
difficulty  in  distinguishing  them  from  acute  rheuma- 
tiam.  This  will  be  considered  later  in  the  section  on 
diagnosis.  But  a  point  which  seems  worthy  of  emphasis 
is  the  frequency  of  these  acute  attacks.  Nearly  one- 
half  of  the  cases  of  this  group  showed  these  acute  mani- 
festations at  one  time  or  other.  Of  the  3S  cases  in 
which  there  was  a  history  of  previous  acute  attacks  after 
which  they  were  practically  free  of  symptoms,  li  had 
one  such  previons  attack,  2  had  two  attacks,  4  three 
attacks,  4  four  attacks,  2  five  attacks,  and  1  ten  attacks. 

There  were  33  cases  in  which  an  intercurrent  condi- 
tion was  thought  to  have  determined  the  onset  of  another 
attack  or  further  symptoms.  In  8  this  was  an  injury  of 
some  kind,  usually  to  one  joint,  and  followed  at  once 
by  acute  symptoms  in  it.  Sometimes  after  this  other 
joints  followed.  In  6  a  wetting  or  exposure,  in  5  an  at- 
tack of  dysentery  or  diarrhea  seemed  to  have  determined 
a  fresh  outbreak,  in  3  an  attack  of  tnEuenza,  in  2  con- 
finement (repeated  in  successive  pregnancies),  in  3  a 
miscarriage,  in  2  a  marked  shock,  and  in  1  each  an 
attack  of  gonorrhea,  an  attack  of  measles,  hot  bathing, 
excessive  fatigue,  menstruation  and  a  chancroid.    Some 


of  these  may  be  only  coincidence,  but  in  the  majori^ 
the  BSflociation  seemed  definite. 

CON3IDXKATI0N    OF   THE    STHPTOHB    IS   DETAIL. 

In  the  discussion  of  these,  especially  the  features 
pertaining  to  the  joints,  we  have  to  keep  in  mind  the 
more  acute  formB  and  the  chronic  deformities.  With 
the  latter  especially  we  are  familiar,  and  they  require 
but  little  deBcription.  Along  with  these  goes  the  mus- 
cular atrophy  which  is  so  common.  To  consider  first 
the  features  in  the  joints : 

The  Cervical  Vertebra. — These  require  especial  men- 
tion quite  apart  frem  the  condition  of  spondylitis,  be- 
cause at  some  time  or  other  in  the  polyarticular  form 
it  is  not  uncommon  to  have  the  neck  involved.  This 
was  the  case  in  29  out  of  the  92  cases.  This  involve- 
ment we  have  often  found  to  be  transitorj'.  There  may 
for  a  time  be  pain  complained  of  on  moving,  motion  is 
much  restricted,  hut  on  ordinary  examination  little  is  to 
be  made  out.  Sometimes  there  is  some  deformitj',  the 
head  being  held  definitely  to  one  side.  Judging  from 
our  cafics,  the  condition  is  rarely  permanent,  many  of 
the  patients,  especially  in  the  acute  attacks,  having 
marked  symptoms,  which  disappear  completely  as  they 
improve.  In  very  few  of  our  cases  has  there  been  any 
permanent  Etiffness,  apart,  of  course,  from  the  cases  of 
spondylitis. 

The  Temporo-Maxitlary  Joint. — This  is  involved  com- 
pnrativt'ly  frequently — in  2d  cases  of  this  series.  In- 
volvement is  often  unilateral  and  transient,  but  there 
may  be  all  variations  from  this  up  to  complete  ankylosis, 
so  that  the  patient  may  require  to  have  teeth  removed  in 
order  to  be  fed.  This,  however,  has  been  rare  in  our 
cases.  In  the  majority  of  instances  there  has  been  no 
permanent  disability.  In  a  few  cases  there  was  almost 
complete  ankylosis  and  afterward  fair  recovery.  One. 
patient  had  teeth  removed  at  one  time,  and  later  was 
able  to  open  the  mouth  to  a  moderate  extent.    Involve- 
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meot  of  this  joint  should  be  comidered  an  important 
point  in  the  diagnosis  of  a  doubtful  polyarthritis. 

The  Stomal  Clavicular  Joint. — This  was  involved  in 
6  instances.  There  was  usually  pain,  sometimes  slight 
swelling,  and  complaint  of  any  motion  involving  the 
clavicle.  It  apparently  is  not  a  serious  condition,  and 
rarely  causes  any  great  discomfort. 

The  Shoulder  Joints. — One  or  both  shoulders  were 
involved  in  50  instances;  of  these,  both  shoulders  in  39 
cases;  the  right  only  in  8  cases;  the  left  only  in  3  cases. 

In  the  acute  attacks  the  patient  usually  complains  of 
pain  and  limitation  of  motion,  especially  shown  in  at- 
tempts to  raise  the  hand  toward  the  head.  It  is  very 
common  to  see  them  able  to  raise  the  hdbd  to  the  level 
of  the  shoulder,  but  no  higher.  When  the  joint  condi- 
tion becomes  more  chronic  there  is  usually  the  continua- 
tion of  pain,  some  stiffness  on  handling,  often  definite 
limitation  of  motion,  and  very  commonly  crepitus. 
Fluid  in  the  shoulder  joints  seems  to  be  comparatively 
rare.  Later  there  is  often  a  certain  amount  of  muscular 
atrophy  of  the  shoulder  girdle  muscles,  which,  with  the 
disability,  often  gives  a  very  characteristic  picture. 

The  Elhow  Joints. — These  were  involved  in  43  cases : 
Both  elbows  in  31  cafles;  the  right  only  in  4  cases;  the 
loft  only  in  8  eases.  In  the  acute  attacks  the  elbow  is 
usually  held  in  a  flexed  position,  there  is  often  some 
swelling,  and  not  infrequently  a  certain  amount  of  in- 
volvement of  the  muscular  tissues  above  and  below  the 
joint.  This  seems  often  more  marked  about  the  elbow 
than  the  other  joints.  In  one  case  the  elbow  joint  was 
opened  during  a  moderately  acute  condition.  The  pa- 
tient was  thought  to  have  gonorrheal  arthritis.  The 
muscles  were  found  to  be  slightly  edematous,  and  there 
was  some  fibrin  between  the  muscle  fibers.  There  were 
some  small  areas  of  hemorrhage.  The  joint  contained 
some  viscid  yellow  fluid.  The  synovial  membrane 
showed  hemorrhage  and  had  a  gelatinous  appearance. 
In  the  later  stages  the  joint  may  be  fixed  in  flexion  or 
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pftitial  flexion,  but  the  thickening  about  the  joists  rarely 
advances  to  the  extent  that  it  often  does  about  the 
knees. 

The  Wrial  Joints. — These  were  involved  in  46  cases: 
Both  wrists  in  36  cases;  the  right  only  in  5  cases;  the 
left  only  in  5  cases.  The  changes  iu  the  wrists  are  often 
very  characteristic.  Only  occasionally  is  there  effusion 
into  the  joint  (noted  in  one  instance  in  this  series),  but 
there  Is  often  marked  swelling  above  and  below  the  joint, 
especially  below.  As  a  result  of  this  the  usual  outlines 
of  the  wrist  become  completely  lost.  In  the  later  stages 
we  may  find  extreme  polyarticular  thickening  and  a  cer- 
tain loss  of  motion,  although  this  is  usually  not  bo 
marked  as  at  the  elbow.    Crepitus  is  very  often  obtained. 

The  Hands. — There  was  involvement  of  the  metacar- 
pal-phalangeal joints  in  41  cases.  The  changes  in  these 
joints  are  usually  very  characteristic.  In  the  acute 
attacks  there  may  be  a  certain  amount  of  redness,  swell- 
ing and  tenderness.  As  this  subsides,  a  variable  amount 
of  thickening  is  left  around  the  joints.  In  the  later 
stages  the  thickening  is  permanent,  mobility  is  lessened, 
there  is  usually  flexion  of  the  joints,  and,  not  uncom- 
monly, some  subluxation.  It  is  not  tmcommon  to  find 
some  of  these  joints  involved  and  others  free.  In  six 
other  cases  of  the  series  there  is  only  a  note  that  the 
hands  were  involved,  which  probably  means  these  joints. 

The  Fingers. — These  wore  involved  in  52  cases.  The 
thumbs  were  only  involved  in  7.  The  changes  in  the 
fingers  were  often  very  characteristic.  In  the  acute 
attacks  there  may  be  but  little  visible  change.  There  is 
some  swelling  and  limitation  of  motion,  but  no  great 
deformity.  Subsequently,  the  thickening  about  the 
joints  becomes  more  marked,  and  the  typical  "pod- 
shaped"  or  fusiform  finger  is  produced.  In  the  later 
stages  we  have  a  great  variety  of  deformities.  A  common 
form  is  a  flexion  of  the  first  phalanx  with  hyperexten- 
sion  of  the  terminal  ones,  but  all  the  joints  may  be  par- 
tially flexed,  or  only  the  terminal  one  he  hyperextended. 
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With  tliiB  one  may  have  also  lateral  deflectioa,  especially 
of  the  terminal  joint;  and  in  some  casea  subluxation 
may  result. 

There  are  several  features  associated  with  the  hands 
worthy  of  note.  The  patients  are  rarely  able  to  "make 
a  fist."  There  is  very  commonly  ulnar  deflection  of  all 
the  fingers,  which  probably  means  only  the  position  of 
greater  ease.  There  are  some  other  features  which  may 
possibly  not  be  associated  so  much  with  the  joints  as 
with  other  structures.  One  of  those  is  sudden  weakness 
of  the  wrist  joint,  so  that  the  patient  drops  articles 
which  are  being  held.  This  ia  not  an  uncommon  oc- 
currence, sometimes  happening  in  the  earlier  stagcs- 
Another  point  is  the  complaint  of  pain  about  the  ball 
of  the  thumb,  or  on  the  ulnar  surface  of  the  wrist.  This 
may  be  found  in  certain  instances  quite  apart  from  any 
active  arthritis,  and  it  seems  worthy  of  being  noted. 
In  certain  cases  one  notes  atrophic  changes  about  the 
hands.  In  others  the  nails  are  ribbed,  or  show  coarse 
markings.  The  skin,  in  common  with  that  of  other  parts 
of  the  body,  may  be  glossy  and  shining. 

The  Hip  Joints. — These  were  involved  in  31  cases: 
Both  hips  in  25  cases ;  the  right  only  in  3  cases  \  the  left 
only  in  3  cases.  It  is  not  uncommon  to  have  complaint 
made  of  pain  in  the  hip  joint  during  an  acute  attack, 
but  on  examination  nothing  very  definite  is  to  be  made 
out  except  tenderness.  In  the  later  stages  there  may  be, 
as  in  other  joints,  more  or  less  permanent  deformity. 
The  joint  becomes  fixed,  often  with  the  thigh  slightly 
flexed  and  more  or  less  abducted.  The  changes  are  often 
not  as  marked  as  in  the  cases  with  monarticular  disease 
of  the  hips  or  spondylitis. 

The  Knee  Joints. — These  are  by  far  the  most  fre- 
quently involved  in  the  cases  of  this  series,  there  being 
a  total  of  80  cases.  The  next  most  frequent  of  the  single 
joints  is  the  shoulder.  The  figures  are :  Both  knees  in 
65  cases;  the  right  only  in  7  cases;  the  left  only  in  8 
cases.    Effusion  occurs  in  the  knee  joint  with  considera- 
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ble  frequency,  this  beiog  quite  marked  in  14  inetaiiGee.* 
The  knee  jointa  in  the  acute  attacks  often  show  nothing 
very  cbaractenstic.  There  is  some  rednees,  evelling 
and  tendernees.  In  later  stages  the  joint  commonly  be- 
comes Bomewh&t  filed,  and  there  is  very  often  crepitiu 
and  marked  thickening  in  the  polyarticular  structures. 
Along  with  this  frequently  goee  marked  thickening  of 
the  capsule.  This  can  be  readily  appreciated  by  running 
the  thumb  up  and  down  the  inner  surface  of  the  joiot 
opposite  the  interval  between  the  two  bones.  A  thick- 
ening of  the  capsule  can  thus  be  very  readily  perceived, 
and  the  thickened  folds  readily  felt.  One  is  often  de- 
ceived into  thinking  that  there  is  marked  enlargement 
of  the  bony  parts  of  the  knee  joints,  whereas  this  appear- 
ance is  due  principally  to  the  periarticular  thickenii^ 
and  muscular  atrophy  above  and  below  the  joint. 

The  Ankle  Joints. — These  were  involved  in  48  cases: 
Both  ankles  in  37  cases;  the  right  alone  ia  5  cases;  the 
left  alone  in  6  cases.  The  ankles  show  often  much  the 
same  features  as  the  wrists.  There  is  considerable  swell- 
ing about  the  joint,  and  there  is  stiffness  and  restriction 
of  motion,  with  but  comparatively  little  change  in  the 
joint  itself. 

The  Feet  and  Toes. — There  was  involvement  in  some 
of  the  joints  of  the  feet  in  11  cases;  of  the  toes  in  10; 
of  the  great  toe  only  in  6.  The  disparity  between  the 
involvement  of  the  fingers  and  of  the  toes  is  very  strik- 
ing.  Notice  should  be  directed  to  the  cases  having  in- 
volvement only  of  the  great  toe  among  the  joints  of  the 
feet.  In  a  doubtful  case  this  suggests  gout,  but  the 
changes  in  the  other  joints  may  be  characteristic. 

The  Symmetry  of  the  Joint  Involved. — The  majority 
of  writers  are  very  fond  of  laying  emphasis  on  the  sym- 
metry of  the  disease,  but,  as  will  be  noted  from  the 
figures  given  before  of  joint  involvement,  in  a  considera- 

e.  It  1b.  ot  conrae.  otten  dlfflcalt  to  be  vertain  o(  the  presenn 
of  BD>U  amouDta  of  fluid  In  a  Joint.  ProbBblj  It  occnn  much  man 
frequently  tban  Sgnrea  Benerallj  Indicate.  In  aU  these  caies  tlie 
prenence  of  Bold  wu  establlibed  beyond  a  doabt. 
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Ue  Dumber  of  iostancee  only  one  joint  was  involved. 
For  example,  in  11  out  of  50  ca«e8  of  shoulder  joint 
involvement,  the  disease  was  unilateral ;  in  1%  out  of  43 
caaes  at  the  elbow  joint;  in  16  out  of  80  in  the  knee 
joint,  etc.  The  total  number  of  instances  of  involve- 
ment of  the  joints  of  the  upper  extremity  was  238,  aad 
of  the  lower  extremity  186.  The  larger  joints  of  the 
teg  were  involved  159  times,  and  those  of  the  arme  126 
times.  The  preponderance  of  joint  involvement  was 
markedly  in  the  upper  extremity  in  4  cases,  in  the  lower 
extremity  in  13.  This  preponderance  is,  of  course, 
analogous  to  the  greater  frequency  of  the  involvranent  of 
the  large  joints  of  the  leg.  In  only  three  instances, 
however,  were  the  Joints  of  one  side  of  the  body  involved 
to  the  exclusion  of  the  other  side.  One  pair  of  joints 
only  were  involved  in  3  cases,  in  2  the  knees,  and  in  1 
the  wrists. 

How  satisfactory  the  explanation  sometimes  given 
may  be  (namely,  that  the  joints  most  involved  are  the 
ones  most  in  use),  there  can  be  little  doubt  that,  as  a 
general  rule,  the  large  joints  of  the  legs  suffer  more 
than  the  large  joints  of  the  arms.  The  bonds  suffer 
more  than  the  feet.  In  reference  to  the  association  of 
the  polyarticular  forms  with  Heberden's  nodes,  the  fig- 
ures have  already  been  given.  Of  the  cases  with  spon- 
dylitis there  was  involvement  with  the  other  joints  in 
8  cases,  in  4  of  which  there  were  multiple  joints;  in  1 
in  the  hands ;  in  1  in  the  shoulders ;  in  1  in  the  knees 
and  hips,  and  in  1  in  the  knees,  hips  and  onklee. 

Effusion. — The  fluid  obtained  by  aspiration  is  usually 
somewhat  turbid,  and  contains  a  certain  amount  of  gran- 
ular material,  with  polymorphonuclear  leucocytes.  We 
have  never  found  a  hemorrhagic  exudate. 

Mtucaiar  Atrophy. — This  is  present  in  the  majority 
of  cases,  but  it  is  well  to  remember  that  in  certain  of 
Uie  acute  forms  with  a  short  duration  there  may  be  but 
little  atrophy  tmtU  after  successive  attacks.  This  is 
not  invariable,  for  even  after  a  short  duration  of  symp- 
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toms  in  some  cases  there  may  be  quite  marked  atrophy. 
The  significance  of  thie  it  ia  not  the  purpose  to  discuss 
here,  Bor  to  what  extent  it  suggests  a  diseased  condition 
in  the  central  nervous  system.  The  atrophy  ia  often 
characteristic  and  striking,  especially  with  the  appear- 
ances in  the  joints.  This  ia  often  true  of  the  handa 
when  the  wasting  of  the  interossei  gives  a  very  typical 
picture.  The  rapid  onset  of  this  sometimes  gives  a  clew 
to  the  diagnosis  in  a  doubtful  case. 

Qeneral  Joint  Features  in  the  Acute  Attacks. — Ref- 
erence may  be  made  to  these,  especially  as  there  is  so 
much  diflSculty  in  distinguishing  the  condition  from 
acute  rheumatism.  There  is  usually  a  polyarthritis,  but 
rarely  any  succession  of  joints  becoming  involved  and 
then  clear,  as  in  rheumatism.  A  joint  when  once  at- 
tacked is  rarely  free  until  the  attack  is  over.  There  ia 
usually  considerable  pain,  moderate  swelling,  which  may 
extend  above  and  below  the  joint  (especially  in  the 
elbows,  wrists  and  knees),  at  times  redness,  but  not  as 
marked  as  in  rheumatism,  sometimes  some  heat,  and 
rarely  extreme  tenderness.  If  with  these  features  there  be 
involvement  of  the  joints  of  the  hands  or  fingers,  of  the 
cervical  vertebne  or  teinporomaxillary  joints,  the  diag- 
nosis is  fairly  certain.  With  these  local  conditions  there 
is  usually  not  high  fever  (often  surprising  when  the 
degree  of  arthritis  is  considered),  but  a  rather  rapid 
pulse  rate.  ITiere  is  rarely  endocardial  involvement.  To 
sum  up,  a  polyarthritis  which  does  not  shift  about,  slight 
fever  and  a  rapid  pulse,  are  the  most  striking  features. 
As  time  goes  on  the  fact  that  the  joints  change  very  lit- 
tle, the  arthritis  persists  and  the  usual  rheumatic  reme- 
dies are  of  little  avail,  all  Iielp  to  decide  the  diagnosis. 
After  the  subsidence  of  the  acute  features  the  persistence 
of  thickening  about  the  joints  is  a  most  suggestive  fea- 
ture. 

Temperature. — Of  this  there  were  records  in  86  cases, 
the  remaining  patients  not  being  in  the  hospital  long 


enough  to  obtain  a  complete  record.    Of  these  the  Sgores 

are  as  follows : 

Normal  IB 

An  RveriKe  o(    86 28 

Ad  &Ter«se  of    06  to  100.0 21 

An  iTeraBG  of    BO  to  lOO.Q 5 

An  aTeraKG  of    90  to  101.0 10 

An  aTcrage  of    Oil  to  102.0 1        , 

An  aTRrage  o(     00  to  103.0 1 

An  aTerase  of  100 1 

An  average  o(  100  to  102.0 1 

An  aTcrage  of  101  to  102.0 1 

Imsular 2 

Of  the  two  irregnlar  casea,  in  one  the  temperature 
varied  from  99  F,  to  105  F.  This  was  associated  with 
a  general  pneumococcus  infection  and  death.  In  the 
other  case  the  patient  had  a  severe  shaking  chill,  and 
the  temperature  arose  to  104  F. ;  the  only  instance  in 
the  series  where  a  severe  shaking  chill  was  noted. 

These  figures  of  the  temperature  records  are  of  con- 
siderable importance.  It  will  be  seen  that  only  fifteen 
cases,  or  18  per  cent.,  had  a  normal  temperature,  and 
that  the  great  majority,  fifty-nine,  had  a  temperature 
averaging  between  99  P.  and  101  F.  This  is  a  point  of 
considerable  aid  in  the  diagnosis.  The  majority  have 
fever,  but  it  is  usually  not  high. 

The  Ciradatory  System. — There  are  notes  of  the 
cardiac  condition  in  only  74  cases.  Among  these  the 
heart  was  perfectly  clear  in  55,  There  was  a  soft  sys- 
tolic bruit,  apparently  not  organic,  in  10.  In  S  there 
was  marked  irregularity,  and  in  7  on  organic  lesion. 
Among  these  latter  cases  there  were  3  of  aortic  insnf- 
ficienc}',  2  of  mitral  stenosis  and  insufEciency,  and  1 
each  of  mitral  insufficiency  and  mitral  stenosis.  In 
some  of  these  the  condition  was  associated  with  marked 
general  arterial  sclerosis,  and  probably  the  cardiac  con- 
dition was  due  to  this. 

Of  much  greater  significance  are  the  records  of  the 
pulse  rate.  Of  the  78  cases  in  which  there  were  long 
enough  records  to  note,  the  figures  were  as  follows : 


It  will  be  seen  that  in  two-thirds  of  the  cases  the  pulse 
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rate  was  above  90.  Tkia  may  be  not  only  with  the  acute 
attacks,  but  also  in  the  conditions  characterized  by  more 
or  lesa  alor  advance.  We  have  found  it  of  considerable 
aid  in  the  diagnosis,  especially  in  association  with  slight 
fever. 
^rine. — This  showed  practically  nothing  abnormal. 
In  83  cases  it  was  clear  in  (14,  contained  a  very  slight 
trace  of  albumin  in  9,  and  albumin  and  caste  in  10. 
Sugar  was  found  in  one  instance.  Determination  of  the 
total  excretion  of  uric  acid  was  made  in  a  number  of 
cases,  but  always  with  the  finding  of  the  normal  amount. 

Glandular  Enlargement. — Of  33  cases  of  which  we  have 
careful  records  there  was  general  glandular  enlargement 
in  13,  definite  enlargement  of  some  of  the  glands  in  4, 
and  no  general  enlargement  in  16.  This  condition  would 
probably  have  been  found  in  many  other  inetances  had 
it  been  carefully  looked  for.  In  the  majority  of  cases, 
at  any  rate  with  acute  features,  the  glands  in  association 
with  the  affected  joints  are  enlarged.  This  is  worthy 
of  note  as  supporting  the  view  that  the  condition  is  an 
infective  proceea  of  some  kind. 

Spleen. — Of  39  cases  where  there  are  careful  notes, 
the  spleen  was  found  enlarged  in  4,  and  in  35  no  increase 
in  size  could  be  made  out.  This  is  a  point  of  considera- 
ble interest,  especially  in  aeaociation  with  the  cases  of 
"Still's  disease,"  in  which  the  enlargement  of  the  spleen 
ie  such  a  marked  feature. 

Subcutaneotis  Fibroid  Nodules. — Of  these  there  are 
the  surprisingly  large  number  of  7  cases,  and  one  addi- 
tional doubtful  case,  in  which  the  enlargement  seemed 
to  be  in  association  with  the  tendon.  R^;arding  these 
nodules,  there  is  no  doubt  that  they  are  found  exactly 
in  proportion  as  they  are  looked  for.  In  this  clinic 
careful  search  is  usnaJly  made  for  them,  and  in  all  these 
cases  their  presence  was  confirmed  by  Dr.  Osier's  note. 
These  figures  give  a  percentage  of  7.4,  which  is  very 
much  larger  than  in  the  InstanceB  among  our  cases  of 
acute  rheumatism  (namely,  1.5  per  cent.).    The  opinion 
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is  now  fairly  g^ieial  tliat  these  nodules  are  not  esaeDtially 
ilieumatic,  although  some  writers  would  have  us  believe 
that  they  were  absolutely  diagnostic  of  a  rheumatic  con- 
dition. Of  special  note  is  the  age  of  the  patients  in 
vitom  they  were  found.  One  was  27,  one  33,  and  all  of 
the  others  over  50  years  of  age.  Id  rheamatiBin  these 
nodules  are  almost  always  found  in  children. 

Pigmentation. — Marked  pigmentation  was  noted  in  8 
cases  of  the  series,  but  it  is  doubtful  if  this  represents 
the  total  number,  had  it  always  been  noted.  Some  writ- 
ers, especially  Spender,  have  laid  emphasis  on  the  oc- 
currence of  brown  pigmented  areas  about  the  forehead, 
face  and  forearms,  especially  as  being  often  diagnostic. 
If  one  follows  for  a  time  the  general  incidence  of  these 
pigmented  areas  among  all  patients  they  seem  to  me 
to  be  about  as  frequent  in  other  conditions  as  in  arthritis 
deformans. 

Blood. — The  average  percentage  of  hemoglobin  in  33 
cases  was  70.6,  and  the  red  cells  in  39  cases,  4,468,000. 
These  figures  seem  rather  high  when  one  remembers  the 
very  frequent  pale,  anemic  look  of  these  patients;  but 
the  pallor  is  often  more  striking  than  the  actual  anemia. 

The  average  leucocyte  count  in  33  cases  was  7,600. 
Of  these  in  only  9  was  the  count  over  10,000.  In  two 
of  these  the  leucocytosis  was  probably  due  to  other  con- 
ditions. In  one  with  an  acute  pleurisy  the  leucocytes 
arose  to  18,000 ;  in  the  other  the  count  of  1I>,000  was 
associated  with  a  general  pneumococcus  infection.  These 
two  counts  are  not  included  in  the  average.  Of  the  re- 
maining ?  cases  it  is  interesting  to  note  that  in  only  2 
were  the  counts  taken  during  acute  attacks,  rather  a 
siirprising  result.  In  6  cases  the  leucocytes  were  5,000 
or  lower.  Full  differential  counts  were  made  in  d  cases. 
These  gave  an  average  of :  Polymorphonuclears,  76  per 
cent;  small  mononuclears,  14  per  cent.;  large  mono- 
nuclears and  transitionals,  8  per  cent.;  eosinophiles,  1.6 
per  cent.;  mastzellen,  0.5  per  cent.  These  are  prac- 
tically normal  findings. 
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Reflexes. — The  study  of  these  is  of  interest,  especially 
as  some  writers,  R.  L.  Jonee,*  for  example,  attach  some 
importanpc  to  them  in  the  diagnosis.  In  the  cases  of 
this  series  there  are  not  enough  complete  reports  of  the 
reflexen  to  draw  any  conclusions.  But  the  general  rule 
seems  fairly  well  established  that  the  reflexes  in  associa- 
tion witli  afTectcd  joints  are  usually  increased.  This 
was  ver}'  evident  in  some  of  our  cases  where  the  inTolve- 
ment  was  asymmetrical.  On  the  side  affected  the  re- 
flexes were  exaggerated,  but  normal  on  the  sound  side. 
Whether  the  explanation  lies  in  the  changed  local  condi- 
tion or  alterations  in  the  cord,  is  difficult  to  say.  In 
addition  to  the  deep  reflexes,  the  superficial  ones  are 
often  much  exaggerated,  which  we  have  found  especially 
true  of  the  cremasteric  reflex.  This  rather  speaks  for 
other  than  a  local  cause. 

But  the  findings  are  not  constant.  The  cases  arc  so 
variable  and  the  conditions  so  different  that  this  may 
later  be  easily  explained.  Practically,  the  reflexes  in 
different  cases  have  been  found  exaggerated,  normal,  or 
decreased,  but  rarely  absent.  Ankle  clonus  was  obtained 
in  a  few  instances,  but  we  have  never  obtained  a  definite 
extensor  response  to  plantar  stimulation. 

How  strongly  the  conditions  of  the  reflexes  speak  for 
spinal  cord  involvement  it  hardly  seems  yet  possible 
definitely  to  say. 

Vnusval  Features. — These  require  no  special  mention. 
They  comprise:  Pleurisy,  2;  severe  diarrhea,  2;  chill, 
1 ;  jaundice,  1 ;  abdominal  pain,  1 ;  mental  features,  1 ; 
purpura,  1 ;  enlarged  thyroid,  1 ;  bronchitis,  1 :  paraly- 
sis, 1.  The  case  with  severe  abdominal  pain  is  of  interest, 
as  there  have  been  cases  with  like  features  reported  both 
in  acute  rheumatism  and  gout. 

PATHOLOGY. 

This  is  again  one  of  the  doubtful  points  in  the  disease. 
Until  we  are  certain  of  the  etiology  we  can  determine 

e.  Tbe  Laacet  I>ec.  ST,  1»02. 


355 

the  morbid  anatomy  onl;.  The  eeaential  element  in  our 
knowledge  of  the  pathology  is  lacking.  It  is  not  the 
purpose  here  to  diecusB  the  variooB  opinions  at  length. 
The  two  principal  views  are  that  the  disease  Ib  (1)  due 
to  an  infective  agent  (either  a  specific  organism  or  a 
variety  of  organisms  or  tbeir  toxins)  or  (2)  of  neural 
origin. 

For  the  infective  view  there  are  many  suggestive 
points.  Here,  of  course,  only  the  polyarticular  form  is 
discussed.  The  mode  of  onset,  often  sudden,  with  in- 
volvement of  many  joints,  the  fever,  increased  pulse  rate, 
are  all  in  favor  of  an  infection.  The  subsidence  of  these 
after  a  time,  often  to  recur  in  subsequent  attacks — ^the 
interval  perhaps  having  been  free  of  symptoms — and 
usually  first  or  last  the  appearance  of  permanent  changes 
about  the  joints  are  all  important.  In  aome  patients 
there  is  permanent  change  dating  from  the  first  attack, 
in  others  this  may  only  occur  after  repeated  attacks. 
These  seem  comparable  to  the  condition  often  seen  in 
the  endocardium  of  rheumatic  patients.  A  first  attack 
may  leave  the  valves  permanently  damaged,  or  only  more 
liable  to  involvement  in  subsequent  attacks. 

Could  we  determine  a  definite  organism  to  be  asso- 
ciated with  the  disease,  the  matter  is  settled.  In  this 
series  we  have  never  succeeded  in  obtaining  any  results 
from  cultures,  in  spite  of  the  greatest  care  in  following 
the  methods  given  (for  example,  by  Bloxatl).  If  we 
Iiold  the  view  that  many  organisms  (such  as  those  of  in- 
fluenza, gonorrhea,  etc.)  are  etiologic  factors,  there  are 
many  auggestive  facts  to  support  this.  There  seems  no 
doubt  of  the  association  of  attacks  or  exacerbations  with 
various  infections  such  as  influenza.  This  may  mean 
only  lowered  resistance,  for  we  find  this  an  important 
factor.  Ill  health  from  any  cause,  anemic  or  depressing 
conditions,  may  all  apparently  precipitate  an  exacerba- 
tion or  another  attack.  In  reference  to  the  association 
with,  for  example,  previous  gonorrhea,  it  lias  already 
been  noted  that  the  disease  is  here  very  uncommon 
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among  the  colored  race,  among  wtiom  gonorrhea  is 
almost  of  general  occurrence. 

Some  features  are  usually  referred  to  as  being  much 
in  favor  of  a  neural  origin,  auch  ae  the  rapid  muscular 
atrophy,  the  curious  association  of  alteration  in  refiezeB, 
such  as  between  the  gluteal  and  plantar,  etc.  Of  the 
rapid  muscular  atrophy  there  can  be  no  doubt.  It  may 
occur  long  before  there  is  any  possibility  of  disuse  pro- 
ducing it.  After  a  very  prolonged  attack  of  acute  rheu- 
matiBm  there  may  be  considerable  atrophy,  but  rarely 
with  the  rapidity  and  certainly  not  with  the  certainty 
of  its  development  in  arthritis  deformans.  The  associa- 
tion of  the  reflenee  often  follows  their  segmental  distri- 
bution, as  may  also  the  curious  localized  distribution  of 
the  lesions  in  the  hands.  Thus  the  middle  and  ring 
fingers  only  may  be  involved,  or  show  special  changes. 
In  another  case  the  thumb  and  first  finger  may  show  the 
same  association.  These  may  speak  for  primary  spinal 
cord  involvement,  but  the  explanation  suggested  that 
they  may  be  due  to  changes  due  to  toxic  substances  seems 
worthy  of  note.  The  changes  found  in  the  posterior  col- 
umns of  the  cord  do  not  seem  necessarily  primary.  We 
know  that  they  may  be  found  with  any  chronic  toxic 
condition,  as,  for  example,  diabetes  or  pernicious  anemia. 
May  not  the  chronic  cases  of  arthritis  deformans  with 
suggestive  nervous  manifestations  possibly  belong  to  the 
same  class? 

A  point  worth  noting  is  the  occurrence  of  enlarged 
lymphatic  glands  in  many  of  the  cases,  nearly  half  of 
these  where  we  have  complete  records.  In  the  so* 
called  "Still's  disease"  they  are  very  marked.  This  is 
no  more  than  we  might  have  expected,  if  this  be  regard- 
ed as  a  form  of  arthritis  deformans.  The  glandular  sys- 
tem of  children  reacts  more  markedly  to  toxic  absorption 
than  that  of  adults.  This  glandular  involvement  seems 
to  support  the  view  that  we  have  a  toxic  condition,  prob- 
ably due  to  some  infectioB. 

While  the  whole  question  must  as  yet  be  left  open,  tiie 
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evidence  aeeiiiB  to  point  more  to  the  infective  theory. 
Toxemia,  secondary  to  infection,  explains  some,  at  any 
rate,  of  the  nervous  symptoms. 

Morbid  Anatomy.— Here  again,  in  the  majority  of  de- 
scriptions, we  find  only  the  late  changes  described. 
Opportunities  for  autopsiea  in  the  early  stages  are  very 
rare.  To  describe  the  late  changes  throws  no  light  on 
the  condition.  The  majority  might  come  from  any  long- 
continued  degenerative  joint  condition.  It  is  these  that 
the  majority  of  the  writers  have  given  as  the  pathologic 
anatomy. 

One  of  the  most  important  of  recent  observations  has 
been  made  by  Dr.  Hale  White,  who  had  an  opportunity 
to  examine  a  comparatively  acute  case  postmortem.  In 
a  proximal  interphalangeal  joint  with  marked  changes 
he  found  that  the  most  marked  alteration  was  in  the 
synovial  membrane.  This  showed  the  formation  of  new 
fibrous  tissue,  and  evidence  of  both  recent  and  chronic  • 
inflammation.  The  membrane  on  the  cartilage  opposite 
the  thickened  fringe  showed  thickening,  and  the  forma- 
tion of  fibrous  tissue.  The  cartilage  beneath  this  was 
thinned  and  eroded,  and  in  places  the  erosion  had  gone 
through  the  cartilage.  In  connection  with  these  areas 
there  were  foci  of  infiammation  in  the  bone,  but  these 
changes  were  slight  in  comparison  with  those  found  in 
the  synovial  membrane.  The  synovial  fringes  in  the 
knee  joint  showed  no  bony  deformity,  only  the  usual 
"thinned"  condition  of  the  ends  of  the  bones  so  char- 
acteristic of  these  cases. 

The  only  case  of  this  series  coming  to  autopsy  affords 
but  little  information,  so  far  as  concerns  the  morbid 
anatomy  of  the  disease.  The  patient  was  admitted  with 
a  general  pneumococcus  infection,  with  which  was  a 
pneumococcus  arthritifl.  He  had  symptoms  of  arthritis 
deformans  for  over  two  years.  The  joint  changes  had 
gone  on  to  erosion  and  ebumation  of  the  bones.  Each 
knee  joint  contained  about  100  c.c.  of  purulent  fluid. 
The  synovial  membrane  was  much  thickened  and  inject- 
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ed,  and  there  was  evidently  much  overgrowth  of  con- 
nective tissue.  Sections  of  these  showed  the  surface 
covered  with  an  exudate  consisting  of  granular  material 
and  of  polynuclear  leucocytes.  Below  this  was  a  layer 
of  flat  endothelial  ells  which  merged  into  underlyinj; 
fibroblasts,  under  which  were  many  blood  veseeb  and 
polynuclear  leucocytes.  Next  to  this  layer  waa  much 
fibrous  tissue.  These  all  seem  to  speak  for  inflammatory 
changes  more  than  dogonerativo,  at  any  rate  in  the  early 
stages. 

The  findings — few  though  they  be — all  speak  for  an 
inflammatory  condition  at  the  onset.  Degeneration  comes 
later,  but  the  beginning  seems  rather  due  to  inflamma- 
tion beginning  in  the  synovial  structures.  This  suggests 
infection,  rather  than  neural  causation. 

Some  writers  have  laid  stress  on  various  septic  condi- 
tions, such  as  pyorrhea  alveolaris.    This  may  have  sonic 
causal  association,  but  its  occurrence  is  so  nearly  uni- 
versal as  to  throw  doubt  on  its  importance. 
DIAGNOSIS. 

Undoubtedly  an  essential  thing  in  a  correct  diagnosis 
is  a  knowledge  of  the  fact  that  arthritis  deformans  often 
occurs  as  an  acute  polyarthritis,  with  a  sudden  onset,  and 
that  unless  care  is  taken  the  condition  is  especially  apt 
to  be  regarded  as  acute  articular  rheumatism.  Here, 
as  is  usually  the  case,  knowledge  of  the  possibilities  is 
an  essential  to  correct  diagnosis.  It  may  be  taken  for 
granted  that  the  advanced  stages  with  the  marked  char- 
acteristic deformity  are  not  likely  to  be  mistaken,  but 
of  what  value  is  diagnosis  then  when  the  possibility  of 
preventing  these  later  changes  is  the  hoped-for  thing? 
Practically,  the  study  of  the  diagnosis  will  be  confined 
to  the  early  stages.  The  more  acute  forms  have  to  be 
diagnosed,  especially  from  acute  articular  rheumatism, 
acute  gout,  acute  polyarthritis  from  other  causes  (for 
example,  septic  conditions,  etc.),  and  gonorrheal  arthri- 
tis. 

Acute  Articular  Rheumatism. — There  are  several  fea- 
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tares  that  give  one  help  in  the  diagnosie :  the  firet,  it 
may  be  Baid,  is  the  knowledge  of  the  two  diseases.  The 
polyarthritis  of  arthritis  deformans  rarely  shifts  from 
joint  to  joint.  When  the  joint  is  once  attacked,  it  rarely 
clears  up  suddenly.  One  seldom  sees  the  rapid  disap- 
pearance of  arthritis  in  a  given  joint,  which  is  so  char- 
acteristic of  rheumatism.  The  joints  rarely  show  the 
severe  local  tendcmeBs  of  rheumatism.  There  may  be 
redness,  but  it  is  rarely  extreme.  The  swelling  is  often 
marked,  but  in  many  of  the  joints  it  is  distinctly  more 
in  the  surrounding  structures  than  in  the  joint  itself. 
There  may  be  effusion,  especially  in  the  knee  joints. 
Certain  joints  are  often  involved  which  are  rarely  con- 
cerned in  rheumatism,  especially  the  joints  of  the  neck 
and  the  temporom axillary  joint.  The  involvement  of 
the  fingers  is  often  especially  characteristic.  We  may 
find  that  only  two  fingers  are  involved,  very  commonly 
the  middle  or  ring  fingers,  or  it  may  be  the  first  finger 
and  the  thumb.  There  is  a  curiotis  appearance  often 
given  by  the  fingers,  really  the  early  stage  of  the  "fuai- 
fbrm"  condition.  This  we  have  found  of  considerable 
help.  The  temperature  is  usually  not  very  high,  and  it 
may  seem  low  in  proportion  to  the  amount  of  arthritis. 
The  pulse  is  nearly  always  above  normal.  If  this  per- 
sists after  the  subsidence  of  the  acute  features,  it  is  a 
very  suspicious  factor.  The  enlargement  of  the  lymph 
glands,  especially  those  associated  with  the  affected 
joints,  speaks  for  arthritis  deformans.  The  absence  of 
cardiac  involvement  and  the  usual  lack  of  any  help  from 
the  use  of  salicylates,  is  often  an  important  point. 
Another  suggestive  fact  is  the  common  rapid  muscular 
atrophy.  Undoubtedly  in  prolonged  cases  of  rheuma- 
tism one  sees  considerable  atrophy,  but  it  rarely  appears 
with  the  rapidity  that  it  does  in  arthritis  deformans. 
The  early  atrophy  of  the  interossoi  muscles  is  especially 
to  be  noted.  The  exaggeration  of  the  refiexes  is  a  point 
to  be  kept  in  mind.  Then,  too,  the  case  is  apt  to  drag  on, 
the  temperature  perhaps  remaining  at  99  F.,  or  slightly 
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over  it,  the  pulse  rate  increased,  and  the  joint  symptonu 
persiBting.  This  is  always  aoBpiciouB,  and  in  ease  of  a 
diagnosis  of  acute  rheumatiBin,  should  always  lead  to  a 
careful  re-examination  of  the  case.  If  after  the  acute 
symptoms  are  over  joint  deformity  or  alteration  persists, 
one  should  always  reconsider  a  diagnosis  of  acute  rhen* 
matisiD. 

Acttte  Qout. — This  is  not  likely  to  be  a  frequent  cause 
of  difficulty,  but  it  is  a  possibility.  The  common  alco* 
holic  history  in  such  patients,  the  attacks  usually  clear- 
ing up  rapidly  and  leaving  little  damage  in  the  joints, 
and  the  results  of  uric  acid  estimations,  should  a1)  pre- 
vent error. 

Oonmrheal  Arthritis. — This  is  likely  to  give  difBculty 
in  diagnosis  only  where  several  joints  are  involved.  If 
one  cnttivates  the  habit  of  always  keeping  gonorrheal 
arthritis  in  mind,  and  searches  carefully  for  gonococci, 
there  is  not  likely  to  be  much  possibility  of  mistake.  In 
all  doubtful  cases  of  polyarthritis  one  should  cultivate  a 
"suspicious"  frame  of  mind  toward  the  diagnosis  of 
acute  articular  rheumatism,  and  make  it  not  first  but 
last,  and  after  other  conditions  have  been  escluded. 

Prom  various  unusual  joint  conditions  there  would 
seem  to  be  little  difficulty  in  distinguishing  arthritis 
deformans,  and  this  group  does  not  require  discussion. 

One  is  much  impressed  in  going  over  the  histories 
of  our  cases  with  the  very  common  diagnosis  of  acute 
rheumatism  made  in  the  previous  attacks.  Often  there 
are  little  facts  mentioned  which  are  enough  to  clear  the 
diagnosis.  Thus,  several  patients  have  said  that  their 
doctor  commented  on  the  fact  that  they  had  acnte  ar- 
ticular rheumatism  with  very  little  fever,  or  that  they 
had  a  great  deal  of  thickening  left  about  the  wrists  or 
hands  after  their  rheumatism.  It  is  a  good  safe  rule 
always  to  hold  grave  doubts  as  to  the  correctness  of  the 
diagnosis  of  acute  rheumatism  when  there  are  permanent 
changes  left  in  the  joints  after  the  acute  attack  is  over. 

Begarding  what  may  be  termed  early  minor  manifests- 
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tions  of  the  diseaBe,  I  do  not  know  that  any  one  has 
written  better  than  Dr.  Spender,  in  the  article  in  "All- 
butt'a  System  of  Medicine."  These  may  be  merely  vague 
pains  about  the  ankles  or  wriets,  or  the  patient  may  com- 
plain of  pain  in  one  joint  perhaps  associated  with  some 
injurj'  or  a  sprain.  There  may  be  some  weakness  of  the 
wrists  or  hands.  There  may  be  curious  neuralgic  pains 
about  the  joints.  As  Spender  says,  these  should  always 
attract  careful  attention,  and  a  thorough  examination 
should  be  made.  Of  some  of  the  other  special  points  in 
the  diagnosis  to  which  Spender  drew  attention,  note  may 
be  made.  He  emphasizes  especially  the  rapidity  of  pulse. 
This,  as  we  have  already  said,  Bcems  an  important  point. 
The  various  areas  of  brown  pigmentation,  especially  on 
the  face,  neck  and  forearms  of  which  he  speaks,  have 
not  been  of  any  especial  assistance,  and  there  would 
seem  considerable  doubt  of  their  distinct  association  with 
the  disease.  The  coldness  and  sweating  of  the  hands 
do  occur  frequently,  but  it  is  probably  more  often 
associated  with  neurotic  conditions,  by  no  means  a  rare 
accompaniment  of  arthritis  deformans.  As  Spender 
says,  the  diagnosis  of  rheumatism,  muscular  rheuma- 
tism, sprains,  etc,  are  all  pitfalls  into  which  we  are  too 
apt  to  stumble, 

TEEATMENT. 

In  the  discussion  of  this  matter  we  are  again  met  with 
the  fact  that  there  are  two  great  groups  of  cases,  the 
early  and  the  late.  The  treatment  in  the  first  may 
undoubtedly  be  of  great  help  as  a  preventive  measure 
of  farther  damage.  In  the  latter  condition  it  can  be 
only  palliative,  although  even  here  much  good  may  be 
done.  We  may  first  discuss  the  treatment  of  an  acute 
attack.  Patients  are  better  at  rest,  and  probably  it  is 
well  to  keep  them  clothed  in  fiannel.  If  there  be  much 
fever  the  diet  should  be  liquid.  Ordinary  attention 
should  be  given  to  the  bowels.  For  remedies  for  the 
pain  we  have  found  that  salicylates  are  of  comparatively 
little  use.     Antipyriu  in  doses  of  6  grains  is  often 


effectual.  Guaiacol  is  highly  recommended  by  some. 
Small  dosed  of  codeia  may  be  used ;  morphia  seems  to  be 
rarely  required.  Of  looal  meaaurea  to  the  joints  the  ice 
bag  sometimes  gives  considerable  relief,  or  the  wrapping 
of  the  joint  in  cold  compresses  surrounded  by  oiled  silk. 
These  may  be  kept  on  constantly.  Oil  of  wintergreen 
or  lead  and  opium  lotion  applied  locally  is  of  some 
help.  The  hot  air  baking  very  often  gives  relief  to  the 
pain.  Gentle  ma.'isage  may  be  of  use.  In  spite  of  all 
measures,  in  some  eases  the  patient  is  but  little  relieved. 
After  an  acute  attack,  whether  the  patient  be  absolutely 
free  of  symptoms  or  has  some  damage  left  in  the  joints, 
the  great  principle  of  trentment  seoins  to  be  keeping 
up  the  nutrition.  The  patients  should  be  out  of  doors 
as  much  ns  possible.  They  should  be  given  all  the  nour- 
ishment they  will  take,  and  this  of  a  general  kind.  The 
mistake  is  too  often  made  in  considering  theue  patients 
to  be  rheumatic  or  gouty,  and  meat  is  almost  totally  cut 
off.  On  the  eontrarv-,  a  full  meat  diet  seems  especially 
helpful.  They  should  be  given  nourishment  between 
niCiils  and  at  bedtime,  and  ovm-  elfort  made  to  improve 
their  general  condition.  With  this,  of  eourse,  local  de- 
rangements are  to  be  carefully  treated.  Carious  teeth 
and  pyorrhea  alveolaris  should  receive  attention.  Any 
stomach  or  bowel  disorder  should  be  remedied,  and 
every  endeavor  made  to  keep  the  patient  under  the  most 
favorable  conditions.  General  massage  is  usually  help- 
ful. Concerning  the  various  forms  of  bathing  no  general 
rule  can  be  laid  down.  In  England  there  can  be  little 
doubt  of  the  benefit  of  such  waters  as  at  Bath,  In  this 
eountrj',  while  some  patients  are  doubtless  helped  by  the 
bathing,  many  others  arc  made  distinctly  worse.  That 
this  is  due  to  too  prolonged  hot  bathing  to  the 
point  of  depression  may  be  possible,  but  our  cases  rather 
suggest  that  great  caution  should  be  exercised  in  advis- 
ing, at  any  rate,  any  severe  eourse  of  baths. 

The  local  treatment  of  the  joints  is  very  important. 
First  comes  massage,  which  in  the  beginning  ought  to 


be  giveD  by  an  aBBistact.  But  as  a  general  rule  later  on 
the  patient  should  be  encouraged,  as  far  as  possible,  to 
rub  himself.  There  is  usually  the  double  benefit  to  the 
joint  rubbed  and  to  the  hand  employed.  The  hot  air 
treatment  is  especially  uBcful  in  many  of  these  cases. 
The  oven  may  ueually  be  heated  to  350  F.,  with  perfect 
comfort  to  the  patient,  the  importance  of  short  applica- 
tions being  always  kept  in  mind.  Probably  the  majoj'ity 
of  cases  are  helped  most  by  periods  of  only  twenty  to 
thirty  minutes  in  the  hot  air  bath,  and  periods  of  an 
hour  and  an  hour  and  a  half  are  undoubtedly,  in  many 
eases,  positively  harmful. 

The  question  often  arises  as  to  the  amount  of  use  that 
should  be  made  of  the  affected  joints.  Leaving  out  the 
acute  attacks,  aa  a  general  rule,  the  more  the  joints  are 
used  the  better.  The  mistake  is  often  very  serious  when 
the  patient  is  put  to  bed  and  any  attempt  at  using  the 
joints  discouraged.  The  benefit  of  use  is  well  shown  by 
the  temporom axillary  joint,  which,  although  frequently 
involved,  relatively  rarely  shows  permanent  damage. 
These  measures  may  result  in  great  improvement,  even 
in  a  far  advanced  case,  as,  for  example,  in  Case  No.  70, 
that  of  a  woman  who  for  eighteen  months  had  been  bed- 
ridden, had  boon  unable  to  feed  herself,  and  who  had 
some  teeth  pulled  in  order  to  be  fed.  After  three  months 
of  treatment  she  was  able  to  walk  moderately  well,  could 
dress  and  feed  herself,  and  open  the  mouth  fairly  well. 
Such  cases  are,  of  course,  not  common,  but  they  serve  to 
show  that  the  outlook  is  not  always  without  hope.  There 
are  two  things  necessary,  probably  both  in  the  physician 
and  in  the  patient.  These  are  perseverance  and  patience. 
There  are  probably  few  cases,  even  of  advanced  disease, 
that  can  not  be  at  any  rate  helped  by  persistent,  patient, 
systematic  treatment. 

By  far,  however,  the  more  important  group,  as  regards 
treatment,  are  the  early  cases.  As  has  been  stated,  too 
often  these  are  regarded  as  rheumatism  for  long  periods, 
until  the  damage  is  done.     In  these,  when  recognized 
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early,  the  mo8t  important  element  in  the  treatment 

secme  to  be  good  nutrition.  General  good  hygiene,  lota 
of  fresh  air  and  Bimlight,  and  an  abundance  of  good  food 
are  essential.  Great  care  should  always  be  taken  to  be  on 
the  outlook  for  the  slightest  manifestations  of  a  return 
of  the  symptomB.  Every  slight  infection  should  be  re- 
garded seriously.  We  are  unable  to  say  how  successful 
early  recognition  of  the  disease  and  persistent  care  may 
be  in  preventing  late  attacks  and  permanent  damage. 
At  any  rate,  the  patients  should  have  the  chance. 

In  addition  to  all  the  measures  previously  spoken  of, 
there  seem  to  be  two  drugs  which  are  especially  useful. 
These  are  the  s;yTup  of  the  iodid  of  iron  and  arsenic. 
They  may  be  given  alternately  or  combined,  but  in  any 
case  their  administration  should  be  kept  up  over  long 
periods  of  time,  for  months,  or  if  necessarj',  even  years, 
at  intervals. 

Surgical  Treatment. — This  in  some  cases  holds  out  a 
hope  of  benefit.  In  certain  of  the  cases  with  marked 
contractures,  the  tendons  may  be  divided  and  the  limbs 
straightened.  In  other  instances,  under  an  anesthetic, 
a  bent  limb  can  be  forcibly  straightened  and  put  up  in 
plaster  for  a  few  days,  but  it  can  not  be  kept  too  strongly 
in  mind  that  the  best  treatment  for  these  cases  of  con- 
tractures is  the  preventive  one.  It  is  not,  however, 
always  in  our  power  to  carry  this  out,  as  the  patients 
frequently  delay  consultation  until  permanent  contract- 
ures have  been  established.  Of  excision  of  the  joints  we 
have  had  little  experience,  but  it  is  undoubtedly  of  use 
in  certain  cases.  It  is  probably  most  likely  to  be  useful 
in  the  knee  or  elbow  joint.  It  may  serve  to  give  a  more 
useful  limb.  In  some  instances,  too,  the  excision  of  the 
joint  seems  to  be  justified  on  account  of  pain.  We  see 
patients  suffering  with  constant  severe  pain  which  noth- 
ing relievee ;  excision  of  the  joint  frequently  gives  great 
relief  and  the  patients  are  left  with  about  as  good  a 
limb  as  before.  In  some  cases  operations  on  the  hip 
have  been  of  considerable  use.    It  must  be  said,  however. 


that  as  yet  we  have  hardly  enough  statiatice  on  which 
to  draw  any  definite  conclusions  on  the  value  of  surgical 
intervention. 

It  can  not  be  too  strongly  empbaeized  that  in  this 
and  so  many  other  diBeases  the  great  requisite  to  intelli- 
gent treatment  is  proper  diagnosis;  and  this,  in  the  ma- 
jority of  caBes,  would  seem  not  such  a  difficult  matter 
if  the  profession  once  realized  the  frequent  occurrence  of 
this  disease  and  the  fact  that  it  is  so  often  taken  for 
acut«  rheumatism.  It  may  also  be  said  that  prevention 
is  often  more  poesible  and  certainly  more  hopeful  than 
cm*. 

PB0GN08IS. 

This  is  usually  rather  gloomy.  The  general  tendency 
of  the  disease  is  to  progress,  but  we  have  to  remember 
that  in  many  cases  the  disease  was  never  diagnosed  until 
more  or  less  permanent  changes  had  occurred.  How 
much  can  be  done  for  early  cases  with  early  diagnosis 
we  hardly  have  data  to  state.  Reports  have  been  ob- 
tained from  25  of  the  patients  who  had  been  in  the 
hospital  over  three  years  ago.  Of  these  only  2  could  be 
described  as  well,  3  had  died  from  an  unknown  cause, 
but  only  about  half  the  remainder  were  much  worse, 
4  were  crippled  completely  and  5  were  only  able  to  get 
about  with  crutches.  The  other  half  were  much  in  the 
same  condition. 

There  can  be  no  doubt  of  the  necessity  of  always  giv- 
ing a  most  guarded  prognosis.  They  may  recover,  which 
is  unlikely  so  far  as  our  present  knowledge  goes,  but  we 
can  generally  only  hope  to  keep  the  disease  stationary  by 
care  and  perseverance.  It  is  to  be  hoped  that  early  diag- 
nosis may  help  the  patients  of  the  future. 
"still's  disease." 

To  this  only  brief  mention  will  be  given.  There  is 
some  doubt  as  to  the  exact  nature  of  these  cases,  but  at 
present  it  seems  best  to  include  them  among  the  cases  of 
polyarticular  arthritis  deformans. 
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There  were  two  caees  in  our  present  series,  one  a  male 
aged  4,  and  nne  a  female  aged  5  years.  They  both  had 
rickets,  but  there  was  no  history  of  symptoms  suggest- 
ing congenital  Byphilis.  They  both  showed  the  symptom 
complex  described  by  Still,  namely,  (1)  an  arthritis  in- 
volving many  joints,  and  with  more  change  in  the  peri- 
articular structures  than  in  the  joint  itself;  (2)  an  en- 
larged spleen,  and  (3)  extreme  enlargement  of  the 
lymph  glands. 

One  patient  was  discharged  somewhat  improved,  but 
the  other  went  out  completely  well — one  of  the  very  few 
instances  of  recovery  from  this  condition. 

These  cases  seem  to  suggest  an  infective  cause  very 
decidedly.  In  the  case  with  recovery  the  enlarged  spleen 
and  glands  diminished  with  improvement  in  the  general 
and  articular  condition.  It  seems  most  reasonable  at 
present  to  consider  them  a  type  of  arthritis  deformans. 

GRODP  III.       HONABTICCLAR  FORU. 

These  compri.se  a  group  of  cases  about  which  there  is 
also  much  difference  of  opinion.  The  frequency  is  doubt- 
ful. Probably  many  of  the  cases  often  diagnosed  as 
chronic  rheumatism  belong  here,  and  also  the  group 
termed  Morbus  coxa  senilis.  The  disease  usually  occurs 
in  elderly  people,  one  of  the  larger  joints,  most  often  the 
shoulder  or  hip,  is  involved  and  the  general  t^-pe  of 
change  la  degenerative.  There  is  usually  marked  loss 
of  function,  wasting  of  the  muscles  about  the  joint,  and 
sometimes  ank}'losis  in  the  hip  joint.  In  these  patients 
very  careful  examination  should  always  be  made  for 
slight  changes  in  other  joints.  These  may  be  very  slight, 
but  in  some  of  them  undoubtedly  other  affected  joints 
may  be  found. 

There  are  only  3  cases  of  the  monarticular  type  in  this 
series.  The  more  chronic  cases  do  not  often  seek  hos- 
pital advice.  The  condition  may  not  seriously  interfere 
with  their  comfort,  and  they  are  content  to  make  the 
best  of  it.    Curiously  enough,  two  of  these  cases  suggest 
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in  some  ways  an  acute  onset  much  lite  that  described 
for  the  polyarticular  form. 

The  symptoms  may  be  noted  briefly.  Two  of  the 
patients  were  females,  all  were  white,  the  ages  were  39, 
40  and  50  years.  In  two  the  shoidder  was  involved,  and 
in  one  the  hip.  The  former  complained  of  pain  in  the 
hip  and  leg.  In  both  the  shoulder  cases  the  onset  had 
been  rather  sudden ;  they  complained  principally  of  pain 
and  difficulty  in  moving  the  joint.  Later  the  pain  be- 
came less,  but  limitation  of  motion  was  left.  The  third 
case  was  more  gradual.  There  was  pain  in  the  hip  and 
down  the  leg,  with  gradually  increasing  stiffness. 

The  symptoms  were  much  the  same  in  all — pain  on 
motion,  distinct  limitation  of  motion,  crepitus,  and  some 
muscular  wasting.  In  one  of  the  shoulder  cases  the 
reflexes  on  the  affected  side  were  much  exaggerated  and 
normal  on  the  other  aide.  She  also  showed  signs  of 
slight  involvement  of  two  finger  joints  on  the  other  hand. 
There  were  also  some  areas  of  pigmentation.  The  tem- 
perature in  two  averaged  99  P.,  in  the  third  it  went  up 
to  100.5  F.    The  pulse  rate  in  all  was  about  90. 

The  diagnosis  in  these  eases  may  offer  some  difficulty. 
A  gonorrheal  arthritis  can  usually  be  excluded,  and  the 
greatest  trouble  generally  is  to  distinguish  it  from  a 
tuberculous  joint.  If  the  characters  of  the  joint  involve- 
ment do  not  give  the  diagnosis  tuberculin  may  be  used. 
We  have  found  it  very  satisfactory.  The  finding  of 
slight  suggestive  changes  in  other  joints  ia  conclusive. 

Treatment  is  usually  only  palliative.  Local  measures, 
massage,  wet  packs,  etc.,  are  often  of  use,  and  in  some 
instances  surgical  measures  may  give  a  more  efficient 
joint,  especially  at  the  hip.  But  too  often  the  degen- 
erative changes  advance  gradually  as  in  the  polyarticular 
form.  Every  endeavor  should  be  made  to  keep  up  the 
general  health. 

GROUP  IV.      SPONDYLITIS. 

As  already  said,  the  cases  with  spinal  involvement  fall 
into  tw)  groups,  one  with  general,  the  other  with  local 
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iDToWeinent.  The  former  ia  readily  diagaosed,  the  lat- 
ter is  certainly  much  more  easily  overlooked.  These 
cases  are  usually  considered  to  belong  to  the  "osteo- 
aithritic"  group.  The  bony  changes  predominate,  and 
especially  new  formation  of  bone.  Certain  writers  hold 
that  the  osteoarthritic  cases  are  quite  distinct  from  the 
type  previously  spoken  of  as  "rheumatoid"  or  those  in 
which  other  than  bony  parts  are  especially  involved. 
In  certain  of  the  cases  of  this  series  there  seems  no  doubt 
of  the  occurrence  of  both  types  in  the  same  patient.  If 
this  be  true  it  goes  far  to  prove  that  all  the  cases  here 
grouped  under  the  heading  of  arthritis  deformans  do 
belong  to  one  disease  which  has  various  types.  Not  only 
were  the  two  types  of  arthritis  found  in  the  one  patient, 
but  in  some  of  those  showing  only  osteoarthritic  mani- 
festations there  was  a  history  of  attacks  of  acute  polyar- 
thritis exactly  like  those  described  under  Group  II,  and 
from  which  the  patient  had  recovered  apparently  com- 
pletely. The  histories  are  so  characteristic  that  there 
seems  little  doubt  of  the  nature  of  the  old  attacks. 

There  were  22  cases  showing  spinal  involvement.  In 
13  of  these  there  was  spondylitis  alone,  while  in  9  this 
was  accompanied  by  symptoms  in  other  joints;  in  other 
words,  the  lesions  were  of  the  polyarticular  type,  and 
these  have  been  included  in  the  analysis  of  Group  II. 
In  taking  up  the  study  of  this  group  it  ia  sometimes  difB- 
cult  to  distinguish  the  symptoms  from  the  spine  and 
those  from  the  other  joints.  In  reference  to  the  extent 
of  spine  involvement  the  cases  were  aa  follows: 

Gen.  Iny,  of  spine     Local  iny.  Of  Sp. 


It  is  worthy  of  note  that  when  the  spinal  involve- 
ment was  associated  with  changes  in  other  joints  in  no 
instance  did  we  recognize  involvement  of  a  portion  of 
the  spine  only.  But,  as  said  before,  the  confession  Je 
frankly  made  that  only  recently  have  we  learned  to 


diagnose  the  local  form,  and  it  is  quite  possible  that 
instances  of  it  have  been  overlooked.  For  the  same  rea- 
son the  relative  figures  of  these  groups  mean  little  as  to 
their  comparative  frequency. 

Incidence. — Of  the  23  cases,  20  were  males  and  2 
females.  The  striking  preponderance  of  males  is  to  be 
noted,  especially  as  the  other  type  is  thought  usually 
to  occur  much  more  frequently  among  females.  All  are 
white.    The  ages  were  as  follows : 


Complaint. — This,  in  the  majority,  was  of  pain  and 
stiffness  in  the  back  and  legs.  With  this  mention  was 
often  made  of  the  crippling  and  general  weakness.  A 
few  laid  especial  emphasis  on  the  pain. 

Onset. — The  age  of  this  was : 


SI  to  40 2    I 

Only  7  cases  were  admitted  below  the  age  of  30  years, 
but  in  16  the  onset  was  before  30.  The  onset  in  a  few 
over  the  age  of  50  ia  to  be  noted.  The  early  age  at  onset 
in  80  many  of  the  cases  is  striking. 

The  onset  in  the  13  spina!  cases  was  gradual  in  11  and 
sudden  in  1,  with  one  doubtful.  In  two  of  these  there 
was  a  history  of  previous  acute  attacks  of  polyarthritis 
which  subsided  and  left  apparently  no  damage.  These 
are  exceedingly  interesting.    One  may  be  noted  briefly : 

No.  01. — tT.  H.,  white,  male,  aged  46,  was  admitted  com- 
plaining of  etiSnesB  of  the  back.  There  wag  a  hiiitor]'  of 
arthritis  deformanB  in  hia  familj.  From  childhood  be  had 
at  times  Rome  arthritis.  With  these  attacks  he  was  usually 
laid  up,  but  Dsver  for  verj  long.  At  28  he  bad  his  first 
Hvere  attack.  Hiis  involved  many  joints  and  he  was  two 
months  in  bed.  He  recovered  gradually  and  was  well  for 
seven  years,  when  he  had  another  attack  with  many  joints 
involved,  and  the  neck  slightly.  Three  years  and  five  yeais 
latter  there  were  subsequent  attacks,  in  the  last  one  hia 
spine  becoming  stiff.  On  examination  the  joint  changes  were 
practically  confined  to  the  spine  and  hips. 
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Ib  other  casee  there  seemed  little  doubt  of  previous 
attacks  of  local  spondylitis,  from  which  they  recovered 
completely,  and  were  practically  well  for  many  years. 
There  were  seven  with  very  suggestive  histories  of  these 
previous  attacks  with  apparent  recovery  at  any  rate 
from  symptoms.  These  intervening  periods  varied  from 
two  to  eighteen  years.  One  can  not  help  wondering 
if  in  some  of  these  cases  it  ia  only  some  accidental  oc- 
currence— such  as  an  attack  of  infltienza — which  de- 
termine<l  another  attack.  If  this  be  true  it  may  be 
that  many  cases  may  recover  at  any  rate  from  ordi- 
nary symptoms  of  the  disease. 

General  Features  of  the  Spondylitis  Cases. — These 
are  most  characteristic  in  the  cases  of  general  involve- 
ment. The  spine  ia  fixed  and  the  term  "poker-back"  is 
most  expressive.  In  some  the  head  is  held  forward  and 
there  is  marked  bowing  of  the  upper  spine,  and  all  ro- 
tation in  the  cervical  region  is  lost.  The  patient  to  look 
about  has  to  move  the  whole  body.  There  is  much  difli- 
culty  in  stooping,  and  on  an  attempt  to  pick  an  object 
from  the  floor  they  have  to  crouch  down  without  any 
l)cnding  of  the  spine.  On  examination,  the  natural 
curves  of  the  spine  are  often  lost  and  the  bowing 
of  the  upper  dorsal  and  cervical  regions  is  at  times 
marked. 

In  the  type  with  local  involvement  the  picture  is  not 
so  striking.  The  area  involved  is  usually  the  lower  dorsal 
and  lumbar  regions.  The  patient  may  make  complaint 
of  the  back — commonly  of  pain  and  stiffness,  which  he 
may  refer  to  the  spine  or  dorsal  muscles — or  very  often, 
of  pain  in  the  legs.  This  latter  is  common,  especially 
o\'er  the  course  of  the  sciatic  nerve,  and  there  is  little 
doubt  that  many  of  the  cases  regarded  as  sciatica  are 
really  arthritis  deformans  of  the  lower  spine.  Too  often 
the  diagnosis  of  neurasthenia  is  made,  and  perhaps  also 
lumbago — whatever  that  term  may  mean.  These  cases 
on  ordinary  examination  show  nothing.  It  is  only  on 
the  attempt  to  have  them  do  certain  movements  that  the 
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rigidity  of  the  spine  becomes  evident.  This  can  be  dem- 
onstrated by  haying  the  patient  stand  with  the  feet  to- 
gether. The  back  should  be  visible.  Then  with  the 
hips  held,  to  prevent  movement,  the  patient  is  asked  to 
bend  forward,  backward  and  to  the  side.  The  restriction 
of  free  movement  at  once  becnmes  evident,  and  it  may 
be  further  shown  by  asking  him  to  pick  up  an  object 
from  the  floor.  The  marked  interference  with  free 
movement  between  the  vertebrse  is  very  evident. 

Certain  curious  features  occur  in  some  of  the  cases. 
There  may  be  some  alteration  in  the  natural  curves  of 
the  spine.  Lateral  curvature  may  be  present.  The 
upper  part  may  be  bowed  with  the  convexity  backward 
and  the  head  held  far  forward.  There  may  be  marked 
prominence  at  the  junction  of  the  cervical  and  dorsal 
regions  (1  case),  or  the  lumbar  curve  may  have  disap* 
l)eared  (4  cases).  There  may  be  one  prominent  lumbar 
spine  (1  case).  The  neck  may  only  be  partly  ankylosed. 
ISony  thickening  may  sometimes  be  felt  about  the  neck 
vcrtebne  (2  cases).  In  1  case  the  neck  was  rigidly  fixed 
to  one  side.  Occasionally  the  back  muscles — especially  in 
the  lumbar  region — may  bo  very  rigid  or  they  may  show 
wasting. 

In  some  instances  the  hip  joints  are  involvecl  and 
there  ie  restriction  of  movement  tliere.  In  others,  the 
symptoms  are  all  referred  to  one  leg,  and  the  patient 
may  syatematically  "save"  it,  and  so  usually  walk  on  the 
toe  or  with  the  knee  slightly  flexed.  Such  cases  are  often 
mistaken  for  tuberculous  liip  disease.  Some  of  these 
patients  may  limp  very  markedly. 

Emaciation. — This  is  often  marketl,  and  was  espe- 
cially so  in  our  group  of  mixed  cases.  With  this 
there  may  be  marked  pallor,  although  this  is  usually 
more  marked  than  the  actual  anemia.  The  local  wast- 
ing is  often  very  extensive.  The  muscles  of  the  back, 
but  especially  those  of  the  buttocks  and  legs,  sufEer,  This 
does  not  seem  to  be  always  symmetrical.    One  side  of 
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the  spine  at:  times  may  be  more  involved,  and  the  wast- 
ing be  grenter  also  on  that  aide. 

Reflexes. — These  are  UBually  increased  ia  the  legs, 
both  the  knee  jerks  and  the  tendo  Achiltis  reflex.  With 
this  increase  in  the  lege,  the  arm  reflexes  in  the  local 
spinal  cases  are  usually  normal.  In  only  one  case  was 
a  diminished  knee  jerk  noted.  The  cremasteric  reflex 
was  increased  in  Z  cases  and  an  ankle  clonus  was  obtained 
once.  In  1  case  with  signs  more  on  one  side  the  reflexes, 
including  the  cremasteric,  were  all  increased  on  this 
side  and  normal  on  the  other. 

Temperature. — Of  the  13  spinal  cases  in  4  this  was 
normal,  in  S  it  averaged  99  F.,  and  in  2  it  varied  from 

99  F.  to  100  F.  Of  the  mixed  cases  3  had  a  normal  tem- 
perature; these  averaged  99  F. ;  2  varied  from  99  to 

100  F. 

Pulse. — In  the  spinal  cases,  5  were  normal  (70  to  80 
F.),  4  were  between  80  and  90  F.,  and  3  between  90  and 
100  F. 

Blood. — In  the  spinal  cases  there  are  counts  in  4  vith 
an  average  hemoglobin  percentage  of  70 ;  red  cells, 
5,205,000,  and  leucocytes,  7,800.  The  leucocyte  count 
was  over  10,000  in  only  one  instance  (11,300).  In  4 
mixed  cases  the  averages  were :  Hemoglobin,  69  per  cent, ; 
red  cells,  4,980,000,  and  leucocytes,  6,300.  These  find- 
ings are  practically  negative.  The  differential  counts 
were  normal  also  in  both  forms. 

Tuberculin. — This  was  given  in  all  the  spinal  cases 
and  always  with  a  negative  result.  It  is  a  great  help  in 
the  matter  of  diagnosis. 

Radiographs. — These  show  a  very  characteristic  condi- 
tion. In  all  but  i^obably  the  very  early  eases,  definite 
deposits  of  new  bone  can  be  made  out. 

PATHOLOGY. 
In  this  osteoarthritic  group  we  have  usually  a  marked 
overgrowth  of  bone.    There  is  proliferation  of  the  articu- 
lar cartilage  and  later  osnification  of  these  outgrowths. 
Certain  other  structures  may  also  be  involved  in  the 
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bony  change,  such  as  the  ligaments  or  fibrous  tissue. 
These  bony  etructures  usually  show  little  alteration  in 
their  histologic  structure  from  ordinary  bone.  There 
is  marked  hypertrophy  of  bone  in  contradistinction  to  the 
type  previously  described  where  atrophy  predominates. 

In  the  spine  the  process  frequently  begins  on  the  an- 
terior aspects  of  the  bodies  of  thn  vertebne  and  extends 
along  the  ligaments.  With  this  there  is  deposit  of  new 
bone.  This  may  mean  a  more  or  less  continuous  bridge 
of  bone,  and  in  the  radiographs  of  such  cases  the  bony 
deposits  can  readily  be  seen  between  the  bodies  of  the 
vertebrse.  These  may  be  on  one  or  both  sides,  but  in 
early  stages  are  often  unUateral.  The  subsequent  course 
is  very  variable.  The  process  may  advance  only  slightly 
and  there  be  comparatively  little  change.  If  the  proceas 
be  very  active  the  intervertebral  cartilages  may  be  re- 
placed by  bone  before  any  absorption  occurs.  In  such 
cases  we  have  the  typical  "poker-spine,"  simply  one  con- 
tinuous bony  column.  Should  there  be  gradual  atrophy 
of  the  cartilages  without  replacement  by  bone,  gradual 
curvature  will  result.  This  is  seen  very  markedly  at 
times  in  old  men,  who  make  little  complaint  of  any 
symptoms.  Should  such  a  process  occur  more  on  one 
side  we  get  a  lateral  curvature.  All  these  various  pro- 
cesses may  occur  throughout  the  whole  spine  or  be  lim- 
ited to  certain  regions,  most  often  the  lower  dorsal  and 
lumbar. 

These  changes  may  also  occur  in  the  posterior  portions 
of  the  vertebrsB  and  the  lateral  or  spinous  processes  be 
involved.  The  articulations  may  be  involved  both  be- 
tween the  vertebrffi  themselves  and  with  the  ribs.  This 
latter  gives  an  interesting  condition,  namely,  almost 
complete  absence  of  any  movement  of  the  ribs  and  a 
practical  loss  of  all  costal  breathing.  This  was  very 
marked  in  some  of  the  cases  of  this  series.  There  may 
even  be  severe  pain  complained  of — in  the  acute  stages — 
when  the  patient  tries  to  take  a  long  breath,  as  was  well 
instanced  in  one  of  our  cases.   Should  the  formation  of 
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bone  encroach  on  the  foramina  it  ia  readily  Been  why 
pain  referred  to  the  distribution  of  the  ner^'es  passing 
through  them  is  so  common.  This,  too,  may  be  on  one 
side  only,  with  unilateral  involvement. 

It  ia  readily  seen  from  the  lesions  why  the  symptoms 
are  so  varied.  The  stiffness  is,  of  course,  due  to  the  local 
conditions.  Pain  may  be  in  the  back  itself,  but  is  very 
frequently  referred  to  the  areas  of  distribution  of  thi! 
nerves  involved. 

DIAON'OSIS. 

As  in  the  acute  polyarticular  form,  the  knowledge  of 
the  condition  is  au  wi^ential  to  its  recognition.  The 
casi'd  of  general  involvement  are  so  characteristic  that 
a  glance  ia  usually  enough  to  give  the  diagnosis.  There 
is  no  need  to  dwell  on  them.  But  with  the  local  forms 
the  storj'  is  different.  We  have  long  been  blind  to  what 
WHS  before  our  eyes  vety  frequently.  To  Dr.  Goldthwait' 
of  Boiiton  much  of  the  credit  of  drawing  attention  in  this 
country  to  tlipj^e  conditions  is  due. 

The  s^iptonis  complained  of  most  commonly  are 
stiffness,  interference  with  motion,  pain  and  muscular 
weakne.^s.  It  may  be  that  many  of  the  indefinite  pains 
complained  of  in  the  back,  especially  in  the  morning  on 
waking,  are  due  to  this  condition.  Lumbago,  while  prob- 
ably rheumatic  or  gouty  in  some,  is  perhaps  at  times  duo 
to  this,  ilany  of  the  eases  of  so-called  "sciatica"  are 
caused  by  arthritis  of  the  spine,  and  also  instances  of  ob- 
scure pains  in  the  legs  and  about  the  body. 

There  is  no  intention  of  suggesting  that  every  case  of 
pain  in  the  back  or  of  sciatica  is  due  to  spondylitis,  but 
it  is  suggested  that  in  every  such  case  it  is  most  import- 
ant to  examine  the  back.  Some  cases  otherwise  regarded 
as  neurasthenia  with  complaint  of  pain  in  the  back 
(which  ia,  unfortunately,  only  too  common  a  combina- 
tion), will  be  found  to  have  local  arthritis  of  the  spine. 

8.  Boston  Med.  and  S\>Tg.  Jonr,  vol.  cill,  189D,  and  vol.  cilvl, 
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Patients  complainiiig  of  eciatica  may  have  the  same  con- 
dition. 

Of  the  methods  of  diagnoslB  first  comes  the  examina- 
tion of  the  spine.  The  patient  should  be  completely 
stripped,  or  down  to  the  hips  at  least.  In  the  majority 
of  cases  little  is  to  be  made  out.  There  may  be  some 
curvature,  or  a  projecting  spine,  or  more  commonly  an 
obliteration  of  the  lumbar  curve.  There  may  be  wasting 
of  the  dorsal  muscles,  or  in  the  gluteal  region,  or  of  one 
or  both  legs.  In  some  tlie  attitude  is  suggestive.  They 
stand  with  one  leg  a  little  flexed  and  "favor"  tliat  side. 
These  results  may  be  only  suggestive.  Next  comes  the 
investigation  of  the  mobility  of  the  spine,  \Vith  the 
legs  straight,  the  patient  is  asked  to  bend  forward  and 
touch  the  floor,  beud  back  and  to  each  side.  Any  limi- 
tation of  motion  is  very  readily  recognized.  Tliis  may 
be  equally  marked  in  all  directions,  or  only  in  one, 
although  usually  at  least  two  are  combined.  He  may 
bond  forward  but  a  very  short  distance  and  to  one  side 
much  less  than  tlie  otiier,  or  lateral  movement  to  one 
side  only  may  be  much  restricted.  These  variations  are 
very  readily  understood  in  view  of  the  pathologic 
anatomy.  These  movements  may  cause  pain,  either 
local  or  referretl.  An  attempt  to  bend  to  the  right  may 
cause  the  same  pain  in  the  leg  of  which  the  patient  com- 
plains. The  attitude  on  attempting  to  pick  up  an  object 
on  the  floor  is  often  characteristic.  With  this  the  sensa- 
tion should  be  tested;  areas  of  altered  conditions  are 
important.    The  reflexes  arc  usually  increased. 

The  diagnosis  may  be  fairly  clear  from  this  examina- 
tion, but  there  are  two  important  aids,  namely,  tubercu- 
lin and  the  i-ray  picture.  The  use  of  tuberculin  ex- 
cludes the  most  common  source  of  difficulty,  although 
tuberculous  disease  of  the  spine  rarely  gives  the  same 
disease  picture  as  spondylitis.  In  some  instances  there 
is  marked  involvement  of  the  hip  joints  with  the 
spondylitis,  and  this  may  have  led  to  a  suspicion  of 
tuberculous  hip-joint  disease.     The  radiograph,  if   it 
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fihowB  anj-thing,  is  iiBually  characteristic.  The  deposits 
of  bone  usually  appear  as  shadows  between  the  bodiea  of 
the  vcrtcbne.  In  early  caees,  of  course,  little  may  be 
seen,  and  in  very  fat  patients  it  may  be  difficult  to  get 
a  clear  plato. 

Should  the  diagnosis  not  be  certain  with  any  of  theae 
methods,  one  help  remains— tlie  therapeutic  test.  Put 
a  light  plaster  jacket  on  the  patient,  which  should  extend 
from  the  axillte  to  the  level  of  the  trochanter,  and  if 
there  be  spondylitis  there  should  be  marked  improve- 
ment in  the  symptoms  in  a  few  days.  This  is  especially 
useful  in  the  eases  with  sciatica. 

TREATMENT. 

As  in  the  other  typo,  attention  should  be  given  to  the 
general  nutrition.  The  same  rules  for  the  care  of  the 
general  health,  fresh  air,  sunlight,  nutritious  diet  and 
tonics  (the  syrup  of  the  iodid  of  iron,  arsenic,  cod-liver 
oil,  etc.),  should  be  carried  out.  With  these,  massage, 
bathing,  hot  air  and  baking  to  a  limited  extent,  may 
all  be  used.  Locally,  the  great  object  to  be  attained  is 
rest.  This  can  not  be  done  by  keeping  the  patient  in 
bed,  unless  the  back  be  well  supported,  and  this  is  diffi- 
cult to  accomplish  properly.  Some  kind  of  jacket  is 
more  suitable.  Perhaps  the  best  plan  is  to  put  on  a 
plaster  jacket  for  two  to  four  weeks,  and  then  a  strong 
enough  leather  one  to  serve  the  purpose.  With  the 
parts  at  rest,  the  pain  lessens  and  the  muscular  irrita- 
bility diminishes.  In  the  cases  with  much  curvature 
the  muscular  contraction  is  often  largely  responsible, 
and  a  month  with  the  jacket  may  almost  completely  cor- 
rect this.  The  jacket  should  be  put  on  with  the  patient 
standing  as  straight  as  possible,  but  no  force  should  be 
used.  If  there  be  deformity,  the  jacket  will  often  grad- 
ually correct  this,  and  a  second  one  can  be  put  on  in  two 
weeks.  The  jacket  or  support  should  be  worn  until  the 
process  is  at  a  standstill,  and  later  some  lighter  appa- 
ratus may  be  substituted.  In  such  cases,  after  the  condi- 
tion is  improved,  every  care  should  be  taken  to  keep  the 
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^ueral  health  ae  good  as  possible  to  lessen  the  chances 
of  subsequent  attacks. 

In  the  cases  with  general  mvolvement  the  damage  is 
done.  Some  form  of  light  jacket  may  give  relief,  but 
the  general  health  is  the  most  important  thing  we  can 
influence. 

The  early  diagnosis  is  the  most  important  oonaidera- 
tion  in  treatment.  But  in  the  prognosis  one  has  to  keep 
in  mind  that  the  disease  may  advance  steadily  despite 
all  treatment,  and  that  the  most  that  can  be  done  is 
palliative. 

C0NCLIT8IOKB. 
The  points  to  which  special  attention  is  directed  are : 

1.  The  frequency  of  the  occurrence  of  acute  poly- 
arthritis in  arthritis  deformans  and  the  danger  of  mis- 
taking this  for  acute  rheumatism. 

2.  The  importance  of  the  recognition  of  the  spinal 
forms  of  the  disease,  especially  the  local  involvement. 

3.  That  in  arthritis  deformans  we  have  an  obscure 
disease  of  considerable  frequency  worthy  of  study, 
especially  from  the  etiologic  aspect. 

DISCUSSION. 
Dr.  Jakes  J.  Walsh,  New  York — There  is  nothing  mote 
used  to  give  lasting  reputation  to  quacks  than  the  treatment 
of  chronic  rheumotisDi.  If  the  diaeaae  be  examined  very  caia- 
fullj  it  really  reBolvee  itself  into  a,  series  of  affection!  not 
rheumatic  at  all,  nor  does  it  have  any  relationship  to  articular 
rheumatism.  The  latter  runs  a  deSnite  course  and  is  cured 
completely  and  no  marks  are  left  in  the  joints  at  oil.  Bheu- 
matic  arthritis  considered  as  an  acute  disorder  which  leaves 
marks  in  the  joints,  is  quite  another  affair.  The  term  "rheu- 
matism" is  likely  to  cover  many  mistakes  in  diagnosis,  and 
many  errors  and  negligences.  There  are  three  things  that  ore 
mentioned  in  the  newspapers,  catarrh,  rheumatism  and  gout, 
and  curiously  enough  the  three  words  mean  exactly  the  same 
thing;  etymologicaJly,  they  mean  "to  flow,"  or  "to  have 
excessive  secretion."  Few  recognize  the  fact  that  acute 
rheumatism  never  becomes  chronic  rheumatism.  Bheumatoid 
arthritis  is  another  disease  especially  in  this  country,  and  is 
not  affected  by  the  remedies  commonly  used  in  the  treatment 
of  rheumatism.  It  is  to  be  hoped  that  in  the  beginning  of  the 
twentieth  century  something  will  be  done  to  clear  up  the 
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large  group  ot  cases  called  "chronic  rheiunB.tiBm"  and  bring  a 
little  order  out  of  chao«.  The  word  rheum atigm  haa  been 
abused  to  an  enormous  extent,  and  bo  long  as  practitionera 
are  tatiBfled  witb  this  for  diagnosis,  rational  therapeutics  is 
impossible, 

Db.  J.  T.  Moore,  GalvestoD,  Texas — During  the  past  four 
or  Ave  years  that  1  have  been  connected  with  the  department 
of  medicine  in  the  University  of  Texas,  I  have  been  looking 
for  just  Buch  cases  aa  Dr.  McCrae  has  reported  to  us.  Two 
years  prior  to  this  I  was  demanstrating  anatomy,  and  since 
then  I  have  tried  to  keep  up  my  connection  with  the  depart- 
ment of  anatomy.  We  have  been  astonished  at  the  large 
number  of  riises  we  have  had  in  the  dissecting  room  with  this 
disease,  the  changes  occurring  in  the  Joints,  and  yet  not  recog- 
nized prior  to  death.  Some  of  these  cases  were  diagnosed  as 
chronic  articular  rheumatism,  and  some  were  not  diagnosed  as 
rheumatism  at  all;  yet  we  found  various  chajiges  in  the  joints 
when  they  were  examined  in  the  dissecting  room.  As  physi- 
cians we  should  enter  more  on  the  investigation  of  this  dis- 
ease. It  is  evident  that  most  of  these  cases  are  not  due  to 
chronic  rheumatism,  although  so  often  diagnosed  as  sucb,  but 
to  arthritis  deformans.  1  know  of  one  case  in  particular 
sulTering  from  intense  pains  in  the  legs.  I  told  the  man  that 
he  had  sciatica;  then  I  afterward  told  him  he  probably  had 
chronic  rheumatism ;  but  there  is  little  doubt  in  my  mind  that 
if  he  were  brought  to  the  postmortem  table  some  changes 
might  be  made  out  in  the  vertebre,  showing  it  to  be  arthritis 
deformans. 

Db.  C.  E.  Skisseb,  New  Ilaven,  Conn. — The  victims  of 
arthritis  deformans  are  numerous  enough  and  miserable  enon^ 
to  justify  a  demand  on  their  part  that  we  put  ourselves  in  a 
position  to  do  something  for  their  relief,  and  a  correct  and 
early  diagnosis  is  the  first  and  most  important  step  in  this 
direction,  llie  majority  of  physicians  confound  this  disease 
with  others  of  an  entirely  dilTerent  nature,  prominent  among 
which  may  be  mentioned  rheumatism,  neuritis  and  gout. 
Rheumatism  is  comparatively  easy  to  cure  under  modem  thera- 
peutic methods,  neuritis  is  considerably  more  resistant  than 
rheumatism,  and  arthritis  deformans  presents  a  very  difficult 
problem  under  any  conditions,  and  especially  so  when  a  correct 
diagnosis  and  the  inauguration  of  a  proper  line  of  treatment 
have  been  delayed  long  enough  tor  profound  pathologic 
changes  to  have  taken  place  in  the  joint  structures.  The  ccm- 
dition  of  some  of  these  victims  of  failure  to  recognize  the  ail- 
ment early  is  pitiable,  indeed,  from  extensive  ankylosis  of  the 
large  joints,  which  condition  complicates  the  therapeutic  prob- 
lem to  a  marked  and  sometimes  totally  unmanageable  degree. 
The  importance  of  correct  and  early  diagnosis,  moreover,  is 
well  brought  out  by  Dr.  McCrae  when  he  says  that  arthritis 
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deformane  le  uaiuUf  tnaile  worse  by  ai)tirheunia,tic  or  uiti- 
neuritic  tberapeuBis.  This  has  also  been  m;  experience.  I 
know  that  it  is  almost,  if  not  quite,  impoMible  to  differentiate 
some  eases  of  arthritis  defonnanB  in  the  early  stages  from 
acute  articular  rheumatiBm,  but  in  the  majority  familiarity 
with  the  clinical  aspects  of  the  subject  and  a  proper  degree  of 
care  and  thoroughness  in  the  study  of  the  individual  case  will 
render  possible  a  positive  determination  as  to  the  nature  of 
the  pathology  present.  Then  an  appropriate  line  of  treat- 
ment can  be  adopted  at  once  and  the  patient  will  be  saved 
from  much  future  misery.  More  work  should  be  devoted  to 
the  diagnosis  of  this  disease,  and  when  this  is  generally  ap- 
preciated it  will  be  better  for  our  patients,  and  they  will  have 
less  just  cause  for  complaint. 

Dr.  Thomas  McCbae,  Baltimore — There  are  many  aspects 
of  the  disease,  and  there  were  only  two  or  three  that  I  hoped 
to  emphasize  in  my  paper.  1  said  nothing  regarding  the 
etiology;  that  is  a  doubtful  matter,  although  the  evidence,  to 
my  mind,  points  toward  infection  with  one  speciflc  organism 
or  several.  The  nervous  symptoms  may  be  explained  by  the 
fact  that  they  are  largely  due  to  toxins. 

With  regard  to  early  diagnosis,  the  importance  of  that  is 
very  great,  and  may  gJTe  us  the  possibility  of  preventing  later 
changes. 

In  regard  to  the  treatment  there  are  certain  general  prin- 
ciples which  should  be  considered  in  both  types  of  the  disease- 
Good  nutrition,  sunlight,  fresh  air,  and  good  food  are  essen- 
tiaL  Patients  who  have  not  obtained  those  will  be  more  likely 
to  have  subsequent  attacks.  The  syrup  of  the  iodid  of  iron 
is  good,  given  alone  or  alternating  with  arsenic.  This  should 
be  continued  not  for  months  but  for  years.  Massage  is  usually 
helpful.  Batha  are  of  doubtful  utility  in  many  cases.  When 
we  consider  the  local  treatment  we  should  think  of  the  two 
groups.  In  the  osteo- arthritic  form  rest  is  very  essential,  bat 
in  the  rheumatoid  group  exercise  is  essential.  In  the  spinal 
cases  the  patients  should  be  placed  at  rest  for  a  time.  In 
the  rheumatoid  cases  if  the  patients  are  kept  in  bed  there  may 
be  contractures,  muscular  atrophy  and  the  joint  changes  may 
progress.  In  the  treatment  of  such  cases  two  things  are  very 
essential,  viz.,  patience  and  perseverance,  both  in  the  patient 
and  in  the  physician. 


ALBUHINURIA  IN  DIABETES  MELUTUS. 

ITS    lUrOBTANCE    AS    A.    FAOTOB    IN    THE    OAUaATION    OF 
DIABBTIO  OOUA. 

ARTHUB  E.  ELUOTT,  MJ>. 

pTottmoT  ot  Ucdlclne,  PoaMlMdaAte  lledlcal  School 

OHIOAOO. 


Among  the  secondary  tissue  degeneratioiiB  which 
result  from  diabetes  none  is  bo  frequent  as  lesioaal 
changee  in  the  Mdneys.  No  eztensiTe  autopsy  reports 
are  at  hand  to  establish  the  relative  frequency  of  renal 
changes  in  diabetes,  but  such  as  are  forthcoming  demon- 
strata  in  a  ateiking  manner  the  aasodatiaD.  Thus  ont 
of  GrieBinger*s  64  autopsies,  lenal  alterationa  were  found 
in  32.  In  the  main,  the  changes  were  degeneratiTe  in 
character,  either  fat^  or  byperplasic,  Se^;en  found 
such  changes  in  30  out  of  30  cases  brought  to  autopsy, 
and  Dickinson  in  26  out  of  37.  No  special  form  of  reool 
defect  in  diabetes  can  as  yet  be  looked  on  as  typical, 
the  changes  being  vaiiable  in  kind  and  degree,  although 
almost  always  present.  The  form  which  they  assume 
will  depend  on  the  duration  and  intensity  of  the  irrita- 
tion, to  which  the  renal  gland  structure  is  subjected. 
As  the  toxemia  differs  very  greatly  in  character  and 
degree  in  the  diflerent  forms — mild  and  seTere — of  diar 
betes,  BO  we  find  the  secondary  changes  in  the  kidneys 
differing  widely  in  their  essence  and  microscopic  char- 
acter. 

The  most  interesting  histologic  feature  of  the  diabetic 
kidney  is  the  hyaline  degeneration  of  the  tubular  epi- 
thelium first  described  by  Armanni,  and  now  generally 
known  as  the  cellular  necrosis  of  Ebstein.  This  condi- 
tion of  the  tubular  epithelium  is  encountered  only  in 
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severe  toxic  forms  of  diabetes.  DrescHfeld  found  these 
necrotic  changes  in  6  out  of  10  cases  of  diabetic  coma. 
OHieF  renal  alterations  occasionally  met  Tith  in  serere 
forms  of  the  disease  are  hypertrophy  and  the  so-called 
lesion  of  Ehrlicb,  which,  according  to  Frmchs  and  Ehr- 
licb,  conaista  in  glycogen  degeneration  of  Henle's  loop 
and  the  straight  tnbes.  All  these  renal  changes  may  be 
ascribed  to  the  ac:ti<Hi  of  toxic  bodies  of  highly  irritating 
character,  snch  as  acetone,  diacetic  and  oxybutyric  acids, 
etc,  which  are  present  in  the  blood  and  urine  of  snch 
cases. 

In  the  mild  long-conttntied  form  of  diabetes  the  renal 
changes  which  develop  are  usnally  those  of  chnmic 
nephritis.  The  development  of  chronic  nephritis  uider 
these  circomstances  may  be  explained  by  prolonged 
hyperfunction,  combined  with  persistent  but  low-grade 
irritation  of  the  renal  structure  by  the  saccharin  nrine, 
which  lead  first  to,  hyperemia,  and  if  long  enough  con- 
tinued, finally  to  inflammation  of  the  parenchyma  and 
overgrowth  of  the  interstitial  tissne.  In  this  type  of  the 
disease  the  renal  gland  changes  are  nutritional  and  de- 
generative,  whereas  in  the  more  rapidly  progressive  and 
toxic  form  of  the  malady  they  are  inflammatory  or 
necrotic  In  the  majority  of  cases  presenting  chronic 
organic  processes  in  ibe  kidneys  the  nephritis  is  proba- 
bly of  the  mixed  type,  presenting  both  parenchymatous 
changes  and  interstitial  hyperplasia.  In  aged  diabetes 
uterioaclerotic  renal  atrophy  is  frequent. 

Whatever  form  the  renal  alterations  may  assume,  they 
sooner  or  later  give  rise  to  the  presence  of  albumin  in 
the  urine.  The  frequent  association  of  albuminuria 
with  diabetes  has  received  considerable  attention,  and 
much  statistical  evidence  is  available. 
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These  Btatiatics  repreeent  an  average  of  43.68  per 
cent  in  which  albiuninuria  was  present  in  diabetes. 

Attempts  have  been  made  to  classify  the  albuminuria 
of  diabetes.  Qoudard  distinguishes  two  nosologic 
varieties,  which  he  names  functional  and  lesional,  the 
former  associated  with  renal  fatigue  with  phoaphaturia 
or  with  organic  diaassimilation,  whereas  the  lesional  is 
produced  by  some  form  of  renal  lesion.  Jacobson,  on 
similar  groonds,  separatee  albuminuria  of  diabetes  into 
benign  and  severe. 

Orube  divides  diabetic  albuminuria  into  five  vaiieties, 
viz.:  1,  terminal  albuminuria  associated  with  diabetic 
coma;  2,  cardiac  albuminuria  met  with  in  connection 
with  myocardial  weakness;  3,  senile  albuminuria  of 
arteriosclerotic  origin;  4,  functional  albuminoria  due 
to  irritation  of  kidneys  by  the  saccharin  urine;  5,  albu- 
minuria associated  with  organic  renal  changes.  Salles 
recommends  an  equally  complicated  classification. 

It  seems  to  the  writer  unnecessary  and  confusing  to 
adopt  any  elaborate  classification  for  this  condition. 
With  the  exception  of  the  rare  cases  of  albuminuria  pro- 
duced by  circulatory  failure  in  patients  of  asthenic  type, 
the  albuminuria  of  diabetes  may,  for  general  clinica) 
purposes,  be  placed  in  one  of  two  categories. 

I.      TOZIO  ALBOHIITURU.. 

To  the  claee  known  as  toxic  albaminuria  belcmg  the 
cases  of  the  severe  form  of  diabetes  which  are  entering 
the  terminal  stage  of  the  disease  and  in  which  the  highly 
irritating  acid  toxins  of  endogenous  formation  have  pro- 
duced hyaline  changes  of  the  tubular  epithelium — the 
so-called  cellular  necrosis  of  Ebstein,  already  referred 
to.  This  albuminuria  is  never  absent  in  the  stage  of 
organic  disaesimilation  and  in  diabetic  coma,  although 
it  may  fail  to  make  its  appearance  until  the  terminal 
stage  is  entered  on  and  toxinuria  becomes  established. 
This  albuminuria  is  never  of  severe  grade,  sddom 
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amounting  to  more  than  a  mora  trace,  or  at  most,  1  to 
1,000.  It  usually  BhoTB  some  increase  just  before  death, 
anil  sooner  or  later  becomes  associated  with  large  num- 
bers of  hyaline  tube  casta.  After  it  makes  its  appear- 
ance, this  form  of  albuminuria  seldom  disappears  again 
completely.  Aa  a  rule  the  albuminuria  and  glycosuria 
bear  no  direct  relation  to  each  other,  and  in  occasional 
cases  may  even  stand  in  inverse  proportion  to  one 
another.  It  wiU  usually  be  found,  howeTer,  that  a 
direct  relationship  easts  between  the  toxinuria  and  the 
albuminuria,  the  latter  increasing  or  diminishing  vith 
e  or  dimunition  of  acetone  and  acid  toxins  in  the 
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This  form  of  albuminuria  constitutes  what  has  been 
sometimes  known  as  the  acute  albuminuria  of  McOuire. 
Universal  clinical  experience  associates  this  form  of 
albuminuria  with  the  advent  of  coma,  which  gives  it  a 
grave  prognostic  significance. 

II.      DEQENBRATIVE  ALBnUINCBIA. 

Tlie  second  class  of  albuminuria  in  diabetes  includes 
the  vast  majority  of  cases  of  this  condition,  for  notwith- 
standing the  greater  proportional  frequency  of  the  first 
variety  to  the  class  of  cases  in  which  it  arises,  the  severe 
type  of  diabetes,  these  constitute  but  a  small  per  cent, 
of  the  great  bulk  of  diabetes.  This  form  of  albuminuria 
is  also  the  product  of  renal  irritation,  but  irritation  of 
an  entirely  different  nature  and  severity.  In  this  class 
of  cases  the  sugar  in  the  urine  is  the  offending  agent. 
Its  potency  in  this  respect  is  much  lees  than  that 
poBseasei]  by  the  acid  toxins  of  the  severe  grades  of  the 
disease,  but  its  continuous  action  over  long  periods  of 
time,  combined  with  renal  hyperfunction,  which  attends 
the  associated  polyuria,  in  the  end  inevitably  initiate 
changes  in  the  kidney  which,  in  their  full  development, 
constitute  nephritis.  In  proportion  as  the  renal  epi- 
thelium is  affected,  albumin  appears  in  the  urine,  and 
as  parenchymatous  changes  are  usually  a  first  result  of 
the  hyperemia  following  irritation,  albuminuria  is  a 
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caees  for  considerable  perioda  this  albuminuria  ia  not 
attended  by  any  rery  demonatrable  eridence  of  nephritiB, 
and  consequently  it  has  been  misnamed  functional,  to  dis- 
tinguish it  from  albuminuria,  associated  Tith  definite 
and  clinically  recognizable  renal  lesions.  It  has  been 
considered  a  development  of  little  importance  and  in 
the  presence  of  conflicting  therapeutic  indications,  as 
between  the  glycosuria  and  albuminuria,  the  latter  is 
nsnally  neglected.  After  a  time,  howerer,  this  at  first 
appar^tly  accidental  albuminuria  is  found  to  merge 
imperceptibly  into  a  tme  leeional  albuminuria,  irith  im- 
paired renid  function  and  secondary  cardioTascnlar  de- 
velopments. HjTperfunction  and  persistent  irritation 
have  done  their  work,  and  a  nephritis  of  a  mixed  type 
becomes  establiahed  and  adds  to  the  difiBculties  of  the 
case. 

It  will  be  seen  from  the  foregoing  brief  considera- 
tions regarding  albuminuria  in  diabetes  that  fully  a 
third  or  more  of  all  cases  of  the  disease  manifest  this 
symptom  at  some  time  during  their  course.  Although 
by  no  means  of  itself  always  a  sign  of  established  renal 
mischief,  It  is  never  devoid  of  importance.  It  may 
appear  so  frequently  without  accompanying  disturb- 
ance that  many  writers  falsely  regard  it  as  a  harmless 
sign.  As  pointed  out,  it  may  occasionally  arise  as  the 
apparent  product  of  irritation  of  the  kidneys  by  the 
saccharin  urine,  but  should  the  glycosuria  continue, 
definite  renal  and  secondary  Bystemic  changes  even- 
tually result.  In  aged  diabetes  with  arteriosoclerosis 
albuminuria  may  be  present  from  atrophic  changes  in 
the  kidneys  of  sclerotic  origin.  In  the  late  stages  of 
diabetes,  of  whatever  form,  albumin  may  appear  in  the 
urine  as  the  result  of  venous  ataaia  from  cardiac 
asthenia. 

The  conclusion  forced  on  us  by  these  considerations 
is  that  the  development  of  this  symptom  is  always  a 
significant  event,  indicative  in  the  mild,  long-continued 
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fonn  of  ttie  disease  of  developing  nephritis,  and  in  the 
aerere  toxemic  atagea  of  diabetes  we  are  warranted  by 
experience  in  regarding  it  as  one  of  the  terminal  devel- 
opmente. 

A  matter  of  great  interest  in  connedtion  with  the 
albnminnrift  of  diabetes  is  the  frequency  with  which 
the  {^ycoanria  la  observed  to  diminish  as  the  albnminnria 
becomes,  more  pronounced.  In  exceptional  cases  the  gly- 
cosuria may  even  entirely  disappear,  thus  constituting 
the  BDhstitutive  albuminnria  of  Salles.  Maragliano  is 
steptical  of  a  true  aubatitutive  proceas,  and  explains  the 
fact  on  the  theory  that  albuminuria  appeara  on  improve- 
ment of  the  diabetes  under  treatment,  because  the  poly- 
uria lessens  pari  pastu  with  diminution  of  the  glycosuria 
and  albumin  already  present  but  masked  by  the  previous 
dilution  of  the  urine  is  revealed.  This  view  can  not  be 
serioualy  accepted  as  an  explanation,  because  in  most 
cases  diminution  of  the  glycosoria  does  not  precede  the 
advent  of  albuminuria,  but  follows  it,  and  al- 
bnminaria  ie,  moreover,  not  usually  the  result 
of  treatment.  A  diminution  in  the  glycosuria, 
even  its  entire  disappearance,  haa  been  observed 
to  occur  ae  the  apparent  result  of  ■  the  hyponu- 
trition  of  such  compUcations,  as  pulmonary  tubercu- 
losis, etc.,  when  they  arise  during  the  course  of  a  dia- 
betes. Thia  can  not  be  considered  a  similar  process  to  that 
under  consideration,  for  in  the  great  majority  of  eubsti- 
tutive  albuminurias  the  nutrition  is  not  materially  de- 
pressed. Naunyn's  contention  that  this  peculiar  conduct 
of  the  glycosuria  is  analogous  to  the  behavior  of  that 
symptom  in  the  presence  of  cachexia  and  marasmus, 
from  whatever  cause  they  may  arise  in  diabetes,  ia  stoutly 
opposed  by  Eleen,  who  observes  that  he  has  repeatedly 
seen  cases  in  which  nephritis,  though  advanced,  has  left 
a  fairly  good  state  of  health,  with  no  marasmus  or 
cachexia,  but  with  marked  diminution  of  glycosuria. 
Such  cases  are  within  the  experience  of  most  ob- 


A  number  of  very  soggestiTe  experimeDtal  obsenra- 
tioDB  are  at  hand  which  have  some  bearing  on  this  quea- 
tiou  of  the  diminution  of  the  glycosuria  in  the  presence 
of  albuminoria. 

Achard  has  eu^^ted  that  in  canying  out  the  test 
for  alimentary  glycoeoria  we  moat  not  forget  that  the 
failure  of  augar  to  appear  after  large  amounts  of  glucose 
have  been  swallowed,  may  be  due  not  solely  to  the  vigor 
of  the  Bugar-converting  power  as  has  been  aupposed,  but 
wholly  or  partly  to  renal  impermeability.  In  ccmfirma- 
tion  of  this  idea  he  reports  a  case  of  apoplexy  with  a 
Bmall  amount  of  sugar  in  the  urine  but  a  very  large 
amount  in  the  blood  (S.l  grams  per  liter).  This  hyper- 
glycemia he  attributes  to  a  lack  of  r^ial  permeability, 
which  was  shown  to  be  present  in  this  case  by  the  methy- 
lene blue  teat.  UcGuire  declares  himself  inclined  to 
ascribe  the  diminution  of  the  glycosuria  to  ineSBcienc^ 
of  the  kidneys,  and  he  suggests  that  the  albuminuria 
and  its  accompanying  renal  changes  may  be  concerned 
in  the  production  of  coma. 

Schupfer  observed  in  cases  of  combined  albuminuria 
and  glycosuria  experimentally  produced  that  more  sugar 
was  excreted  by  the  kidney  which  eliminated  the  least 
amount  of  albumin,  the  excretion  of  urea  corresponding 
to  that  of  sugar.  When  the  kidney  lesion  was  one-sided, 
the  injured  kidney  excreted  albumin  and  much  less  sugar 
than  the  uninjured  one. 

EUinger  and  Seellg  demonstrated  that  doge  from 
which  the  excretion  ofsugar  was  constant,after  injection 
of  cantharidee  showed  a  diminution  in  the  output  of 
sugar,  the  excretion  falling  in  one  case  from  7.6  to  3  per 
cent.  At  the  same  time  they  were  able  to  establish  that 
the  sugar  content  of  the  blood  was  markedly  increased. 
They  think  that  their  results  prove  that  the  Iddney  lesion 
caused  by  the  cantharides  led  to  a  diminution  in  the 
glycosuria,  while  the  glycemia  still  existed.  Along  the 
same  line  as  the  foregoing  are  the  experiments  of  Ricb- 
ter,  who,  after  previously  damaging  the  kidneys,  pro- 


387 

duced  gljcoeuria  by  means  of  phloridzin  and  observed 
that  the  excretion  of  sugar  almost  constantly  began  later 
than  in  control  animals,  and  did  not  reach  so  high  a 
point. 

In  an  attempt  to  solve  the  question  of  the  existence 
of  a  renal  form  of  diabetes  Elemperer  adnunistered  as 
much  as  10  grams  of  phloridzin  to  each  of  ten  subjects 
having  granular  kidneys,  and  there  was  no  reaction  in 
seven.  That  three  of  his  patients  developed  glyeosoria  he 
thought  might  be  due  to  portions  of  the  kidneys  having 
been  still  unaffected  by  the  morbid  process.  Klemperer 
gave  phloridzin  by  the  mouth.  Pngnat  and  Ravilliod  ad- 
ministered phloridzin  subcutaneously  to  twenty-one  cases 
of  renal  disease,  and  in  no  case  was  the  excretion  of  sugar 
normal  in  amonnt,  and  they  conclude  that  with  renal 
disease  phloridzin  glycosuria  ie  either  diminished  in 
amoimt  or  entirely  absent.  In  thirteen  of  the  cases  a 
marked  diminution  was  observed,  and  in  eight  cases  it 
failed  entirely  to  api>ear.  The  experiments  of  Achard 
and  Delamarre,  performed  in  the  same  manner  as  the 
above,  gave  somewhat  similar  results.  In  five  cases  of 
interstitial  nephritis  four  showed  a  marked  hypogly- 
coeuria,  and  in  one  case  no  glycosuria  resulted.  In  four 
cases  of  acute  tubal  nephritis  three  showed  hypoglyco- 
snria,  and  in  one  case  no  glycosuria  resulted.  Of 
nine  cases  of  chronic  tubal  nephritis  five  were  hypogly- 
cosuric,  and  four  non-glycosuric. 

From  these  collected  observations  the  inference  seems 
clearly  justifiable  that  increased  tolerance  for  carbo- 
hydrates and  diminution  of  glycosuria  in  the  presence  of 
albuminuria  is  due  to  lesion  of  the  kidney,  which  oper- 
ates to  cause  diminished  permeability  of  the  renal  secret- 
ing structure,  not  alone  to  sugar,  but  also  to  urea  and 
other  extractives,  with  accumulation  of  these  bodies  in 
the  blood. 

In  the  light  of  this  deduction,  an  entirely  new  im- 
portance becomes  attached  to  albuminuria  and  its 
associated  renal  changes  in  diabetes.    The  development 


of  albuminuria  in  diabetes  at  once  assumes  a 
new  and  greater  prognostic  aignificance,  especiallj  in 
grave  cases  of  the  disease,  where  it  may  be  of  import- 
ance in  the  production  of  coma,  by  causing  a  heaping  up 
of  sugar  and  toxins  in  the  blood.  We  have  seen  that 
there  are  constantl;  present  in  fatal  cases  of  diabetic 
coma  inflammatory  and  necrotic  changes  in  the  renal 
gland  structure,  comprising  most  frequently  the  epithe- 
lial necrosis  of  Ebstein,  and  less  frequently  hypertrophy 
with  hyperemia  and  the  degenerative  lesion  of  Ehrlich. 
That  these  changes  are  not  merely  accidental  is  attested 
by  the  constancy  of  their  occurrence,  some  form  being  al- 
most invariably  present.  We  have  also  seen  that  albumi- 
nuria invariably  develops  before  the  advent  of  coma. 
Grube,  Williamson,  Stokvis,  Kleen  and  others  regard  its 
occurrence  at  this  stage  as  constant,  and  their  opinion  is 
verified  by  practical  experience.  Personally,  I  have 
never  seen  coma  develop  without  albumin  being  pres^it 
in  the  urine,  usually  associated  with  casts.  Cuelz  first 
pointed  out  the  frequent  association  of  renal  casts  with 
diabetic  coma,  and  they  are  now  regarded  as  a  sign  of 
decided  significance.  We  may  r^ard  the  albuminuria 
and  casts,  under  these  circumstances,  as  the  visible  out- 
ward evidence  of  the  renal  gland  changes.  The  results 
of  experimentation  already  detailed  point  to  the  fact 
that  the  kidney  lesions  are  inimical  to  tJie  glycosuria,  and 
frequently  interfere  completely  with  transudation  of  the 
sugar.  Equal  proof  exists  that  urea,  and  presumably 
other  organic  extractives,  suffer  a  diminution  in 
the  urine.  It  is  a  matter  of  common  observation 
that  immediately  preceding  the  development  of  coma,  a 
marked  fall  in  renal  efficiency  takes  place.  Not  only 
does  the  sugar  diminish  in  quantity,  but  the  quantity 
of  urine,  the  urea  and  other  urinary  solids  suffer  a  de- 
cided and  material  reduction.  Dreschfeld  has  observed  in 
two  cases  that  at  the  outset  of  coma  acetone  and  the  ferric 
chlorid  reaction  entirely  disappeared  from  the  urine.  No 
corroborative  evidence  is  at  hand  regarding  this  interest- 


ing  observation.  Certain  it  is,  howeverj  that  preceding 
coma  we  invariably  have  renal  conditions  established 
with  albuminuria  and  caste,  and  with  decided  reduction 
in  renal  permeability.  To  the  writer  abundant  proof  ex- 
iste  in  these  associated  renal  changofi  and  clinical  derel- 
opments  for  the  belief  that  the  kidney  alterations  are  an 
invariable  antecedent  of  diabetic  coma,  and  frequently 
its  determining  factor,  by  causing  a  sudden  and  marked 
diminution  in  renal  permeability  and  a  heaping  up  in 
the  blood  of  the  diabrtic  toxins.  This  view  of  the  etiology 
of  diabetic  coma  does  not  substitate  a  uremic  for  a  purely 
diabetic  origin,  for  the  coma  ia  certainly  not  oremic, 
although  uremia  may  be  a  secondary  contributing  factor. 
It  is  frequKLtly  observed  in  grave  diabetes  that  acetone 
.  and  diacetic  acid  may  be  present  for  long  periods  of  time 
without  the  incidence  of  coma,  and  not  \intil  the  evidence 
of  renal  alterations  make  their  appearance,  does  the 
patient  develop  profound  evidence  of  comiL  Experi- 
mental evidence  regarding  the  toxicity  of  these  bodies 
demonstrates  that  acetone,  diacetic  and  oxybutyric  acids 
can  not  be  aaid  to  be  toxic  in  the  ordinary  sense  of  the 
words,  and  that  all  of  them  can  be  taken  by  a  healthy 
pereoR  in  oomparatively  large  amount  without  ill  ef- 
fects. It  is  shown,  however,  that  if  they  are  introduced 
into  the  blood  of  animals  in  large  enoogh  quantities  they 
will  produce  symptoms  closely  resembling  those  of  dia- 
brtic  coma,  and  that  th^  possess  the  power  of  producing 
albominuria.  It  has  been  observed  that  acetone,  diacetic 
and  oxybutyric  acids  occurring  in  certain  other  states 
than  diabetes  occasionally  give  rise  to  all  the  graver 
symptoms  of  the  coma  of  diabetes.  It  can  not  be  doubted 
that  these  toxins  are  the  cause  of  coma  in  diabetes,  bnt  it 
is  the  renal  impermeability  produced  as  a  result  of  the 
irritation  of  these  bodies  in  the  blood  and  urine  which 
is  the  final  determining  factor,  by  so  increasing  the 
toxemia  throu^  accumulation  of  these  bodies  in  the 
blood  as  to  initiate  the  coma : 


ooNOLoaioira. 
The  following  condosioiu  aeem  varrsntable  in  the 
light  of  the  facte  hen  collected : 

1.  AlbuminTiria  is  a  frequent  development  during  the 
progresa  of  di^ietm,  over  one-third  of  all  caaes  manifest- 
ing  this  aymptom  at  some  time  during  their  courae. 

2.  Albuminuria  in  diabetes  ma;,  for  clinical  purposee, 
be  divided  into  two  Tarieties,  toxic  and  dq;eneratiTe. 

3.  Toxic  albuminuria  is  generally  of  acute  onset,  ii^is- 
ing  during  the  lalur  stages  of  the  severe  forms  of  the 
disease,  ae  the  result  of  irritation  of  the  tubular  epi- 
thelium, producing  hyaline  degeneration  thereof,  and  due 
to  the  presence  of  acid  toxins  in  the  blood  and  urine. 

4.  Toxic  albuminuria  ie  an  invariable  precedent  and 
accompaniment  of  coma,  and  may  be  regu^ed  as  of  the 
gravest  prognostic  significance. 

5.  Toxic  albuminuria  with  its  associated  ren&l 
clianges,  is  the  final  determining  cause  of  coma  diabeti- 
cum,  by  producing  a  heaping  up  of  sugar  and  toxins  in 
the  blood,  through  diminished  permeability  of  the  renal 
aecroting  structure. 

6.  Degenerative  albuminuria  occurs  with  great  fre- 
quency during  the  progress  of  the  mild  type  of  the  dis- 
ease, and  is  of  renal  origin  and  produced  by  a  gradually 
developing  nephritis,  which  arises  from  prolonged  hyper- 
function  and  impairment  of  renal  nutrition. 

7.  The  appearance  of  albumin  under  these  circum- 
stances, while  of  little  immediate  sigmficance,  is  of  the 
greatest  eventual  importance,  as  indicating  the  intrusion 
of  chronic  nephritis  into  the  already  manifold  clinical 
difficulties. 

8.  A  few  cases  of  albuminuria  in  diabetes  may  be  pro- 
duced by  venous  stasis  due  to  cardiac  asthenia,  and 
under  such  circumstances  will  be  associated  with  other 
evidaice  of  heart  failure. 

9.  Albuminuria  In  diabetes  is  never  devoid  of  import- 
ance.   It  may  be  of  the  gravest  significance,  as  we  have 


seen,  and  iB  always  of  sufficient  import  to  receivfl  the 
eamest  attention  of  the  clinician. 
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Db.  WmiAH  E&auBB,  Memphis,  Tenn. — The  percentage  of 
cftaea  of  dUbet«a  with  Klhuminuria  ia  perhapa  greater  than 
stated  by  the  MBayiat,  at  leut  this  has  been  my  limited  ex- 
perience. I  recall  a  case  that  no  longer  eliminated  sugar  on 
acconnt  of  lost  penneabilitj,  only  albumin  and  casta.  He  had  a 
horror  of  Bright'e  diseoae,  and  ho  I  assured  him  that  be  was 
suffering  from  secondary  nephritis,  and  under  proper  re^men 
he  did  fairly  well.  A  student  one  unfortunate  day  told  him 
nephritiB  and  Bright's  disease  were  ons  and  the  some  thing. 
This  depressed  him  so  that  he  took  to  his  bed  and  never  recov- 
ered. 

Db.  F.  R.  Webeb,  Milwaukee,  Wis. — There  is  one  point  of 
great  importance  In  this  connection,  the  great  influence  of  inter- 
current febrile  affections  in  cases  of  diabetes.  Symptoms  of 
intercurrent  febrile  affections,  lasting  three  or  four  days,  hare 
a  wonderful  Influenca  on  these  patients.  I  recall  an  inetanM 
occurring  in  a  young  girl  of  eight  yeara,  who  had  diabetes  in 
diildhood,  which  was  not  a  typical  case  at  all.  One  evening 
the  child  was  stricken  with  tonBillitia  and  died  within  twenty- 
four  houra.  In  this  ease  a  [^ysiologic  albuminuria  rapidly  d»- 
veloped  into  a  pathologic  albuminuria,  coma  appearing  before 
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Di.  Abtbub  R.  ELUon,  Chicago— Hy  poipoM  in  pnMntiiig 
tb*  p«pw  wu  to  draw  «tt«atioii  to  Ui«  imporUnea  of  alba- 
minnrla  in  (UUmAm  ;  th»  uaodMton  of  the  two  having  lurar  ban 
ngardad  hitliartofora  as  having  any  ipaeial  prognoatk  lignifl- 
caaee.  I  beUna  albnminmla  occniring  in  diabetaa  ii  narar 
without  ligniiteaBM.  Is  aento  eaiaa  it  ought  to  b«  intorprotod 
M  a  lign  of  apiwoadilng  dangsr,  and  it  tlioald  under  all  draim- 
■tancM  roMire  the  eanMrt  attention  of  the  practitioner.  IIh 
aHodation  of  alhuminiiria  with  derelaping  diabetic  coma  la  too 
kiTariabla  to  ba  mere  colnddence.  The  coneluiiona  of  thia 
communieatJon,  if  they  he  oorrect,  make  the  development  of 
aibnnilnuria  one  of  the  moat  important  incidents  of  the  diabetk 
atata. 
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In  reeponee  to  the  question,  "Have  yoa  ever  eaflered 
from  rheamatiam?"  addreeeed  to  the  ordinary  patient 
over  40  jears  of  age,  the  physician  seldom  gets  a  negative 
answer.  Even  yomiger  patients  will  tell  of  having  had 
vagne  pains  in  their  arms  or  shoulders,  or  in  their  knees 
or  ankles,  that  they  consider  to  have  been  rhenmatic 
Popularly,  the  notion  is  that  rhenmatism  is  one  of  the 
ills  to  which  flesh  is  almost  inevitably  heir,  and,  in  the 
course  of  time,  practically  every  one  is  suppmed  to  have 
some  tonches  of  it.  It  is  not  too  mnch  to  say,  then,  that 
rheumatism  ie  popularly  considered  to  be  practically  a 
universal  disease.  Physicians  encouraged  this  idea,  to 
a  certain  extent  at  least,  by  suggesting  that  vague  pains 
are  rheumatic  in  origin,  or  at  least  agn.«jng  with  pa- 
tients when  they  say  that  probably  they  have  rheuma- 
tism. 

As  a  matter  of  fact,  many  of  the  irregular  practition- 
ers in  recent  years,  particularly  the  osteopaths,  draw 
their  clientele  {and  it  is  by  no  means  innumerons),  from 
the  ranks  of  the  so-called  chronic  rheumatics.  Moet 
of  the  proprietary  medicines,  besides  their  other  wonder- 
working effects,  are  advertised  to  be  good  for  chronic 
rheumatism,  and  especially  for  that  fateful  condition, 
the  uric  acid  diathesis,  which  is  supposed  to  be  provo- 
CHlive  of  chronic  aches  and  pains  of  many  kinds. 
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To  talk,  then,  of  the  passing  of  chronic  rhenmatiani  in 
the  aense  of  the  gradoal  disappearance  of  the  affection 
daring  recent  years,  vonld  seem  to  be  highl;  paradox- 
ical. Never,  more  than  at  the  present  time,  did  patients 
uuist  on  treatment  for  the  relief  of  pains  and  sches 
supposed  to  be  due  to  chronic  rheumatic  conditions  of 
one  kind  or  another.  That  there  are  man;  symptom 
complexes  to  vhich  the  name  rheomatiBm  la  commonly 
applied  is  beyond  doubt  How  many  of  these  pathologic 
processes  have  anything  in  their  underlying  basis  of 
causation  to  jostl^  the  name  rhenmatism  is  a  very 
doubtful  question. 

Chronic  rheumatism  would  supposedly  be  a  condition 
in  which  some  of  the  pathologic  conditions  of  acute 
rheumatism  persisted,  and  in  which,  as  a  consequence 
of  this  persiat^ice,  tissue  changes  of  various  kinds  took 
place,  causing  a  deterioration  of  joint  structures.  As  a 
matter  of  fact,  however,  it  will  be  foiind  that  while  very 
many  patients  confess  to  chronic  rheomatism,  compara- 
tively few  will  admit  having  suffered  from  the  acutely 
painful  red  swollen  joint,  accompanied  by  fever  causing 
confinement  to  bed,  which  characteri2ee  true  acute  rheu- 
matism. It  is  now  generally  conceded  that  acute  articu- 
lar rheumatism  la  a  specific  infectious  disease,  and  while 
other  specific  infections,  as,  for  instance,  gonorrhea,  in- 
fiueuza  or  typhoid  fever,  may  produce  disorganizing 
conditions  in  joints,  it  is  a  typical  sign  of  acute  rheu- 
matic arthritis  to  go  on  to  complete  recovery.  Whai 
changes  in  joints  remain  after  acute  rheuniatiBm  there 
is  always  some  suspicion  of  the  possibility  of  secondary 
infection,  or  even  a  doubt  as  to  the  original  diagnosis, 
acute  articular  rheumatism  having  been  the  proper  one. 

A  little  examination  of  the  esses  commonly  called 
chronic  rheumatism  shows  how  many  diaparate  condi- 
tions are  jumbled  together  under  thia  term.  Vague 
pains  of  any  kind,  for  which  no  direct  cause  can  easily 
be  found,  are  at  once  called  chronic  rheumatism.  Many 
of  these  conditione  can  be  traced  to  definite  nervous  and 
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ntechamcal  conditioiu  without  much  difficulty  if  care- 
ful examiDation  of  each  individual  caBe  be  made.  I  have 
already  pointed  out  in  previous  papers  that  there  are  at 
least  foarteen  different  achy  conditions  which  are  often 
called  chronic  rheumatiam,  but  without  any  good  rea- 
son. The  most  common  form  of  pseudo-rheumatiem  is 
the  relaxation  of  joints  which  occurs  in  the  ankle  and 
is  known  as  flat-foot,  or  which  follows  the  dislocations 
of  joints  producing  tissue  conditions  which  make  the 
patients  very  sensitive  for  all  their  after-life  to  changes 
in  the  weather.  Just  as  there  are  relaxations  at  Ota 
ankle  joint,  so  there  may  be  relaxations  of  other  joints — 
the  knee,  the  hip  and  the  shoulder — ^which  are  apt  to 
cause  something  of  the  muscular  discomfort  that  be- 
comes 80  prominent  a  symptom  of  Sat-foot,  or  the  use 
of  dislocated  joints  in  which  relaxation  has  token  place. 

A  second  very  common  form  of  vague  pain  usually 
attributed  to  rheumatism,  occurs  in  connection  with 
occupation  neuroses.  There  is  not  a  single  occupation 
in  which  some  movement  involving  the  co-ordination  of 
a  number  of  muscles  has  to  be  made  and  freqa^itly 
repeated,  that  may  not  be  the  source  of  pains  and  spas- 
modic inability  to  use  muscles  properly,  such  as  occurs 
so  commonly  in  connection  with  writer's  cramp,  or  tel^- 
rapher's  spasm.  These  movements  need  not  necessarily 
be  very  complicated  in  order  to  have  this  discomfort 
develop.  The  lower  limbs  may  be  the  sobject  of  these 
occupation  neurosea,  as  in  the  cases  of  m«i  who  work 
foot-power  presses,  or  in  those  who  run  sewing  machines, 
or  even  in  nervous  individuals  who  have  to  sweep  much 
and  constantly  use  the  broom  from  one  side  supporting 
the  weight  on  one  leg,  while  the  sweeping  movement  is 
accomplished  with  the  arm.  Filers,  carpenters,  laun- 
dresses who  iron  much,  planers,  men  who  have  to  use 
hammer  and  chisel,  all  suffer  from  these  neurotic  condi- 
tions, usually  more  painful  on  rainy  days,  and  for  this 
reason  eo  commonly  called  rheumatism. 

A  third  source  of  vague  pains  that  may,  if  not  care- 


full;  investigated,  be  attributed  to  rheomatiBm  ia  neo- 
ritia.  In  peraona  who  are  exposed  to  the  weather  and 
who  uae  one  aet  of  muscles  much  more  than  otheia, 
eq>edaUy  if  at  the  same  time  there  is  the  absorption  into 
the  system  of  such  toxic  substances  as  lead  or  alcohol, 
there  not  infrequoaUy  derelops  a  neuritis  of  the  nerve 
supplying  the  overworked  group  of  muscles.  Stone- 
cutters, for  instance,  who  use  their  deltoid  and  other 
shoulder  girdle  muscles  for  the  purpose  of  frequ^tly 
lifting  a  heavy  hammer  or  mallet,  and  whose  ezposore 
to  the  elements  leads  them  to  take  alcohol  often  in  great- 
er quantities  than  is  good  for  them,  develop  a  neuritis 
of  that  branch  of  the  circumflex  nerve  which  supplies 
these  muscles.  At  first  this  makes  the  mnsdes  mach 
more  easily  tired  than  before.  During  this  period  other 
muscles  in  the  neighborhood  are  asked  to  do  more  work 
than  usual  in  order  to  make  up  for  the  paretic  muscles. 
As  s  consequence,  painful,  overfatigued  conditions  de- 
velop. Aiter  a  while,  the  neuritis  continuing,  there  is 
almost  complete  loss  of  pow^  in  the  deltoid,  and  then 
the  man  can  no  longer  pursue  his  occupation. 

It  must  be  remembered  that  the  branch  of  the  circum- 
flex nerve  which  supplies  the  deltoid  muscle  at  the 
shoulder  also  sends  certain  filaments  to  the  joint  struct- 
ures of  the  shoulder.  These  filaments  are  really  trophic 
fibers,  and  as  a  consequence  the  neuritis'  set  up  in  liiem 
causes  a  lowering  of  the  nutrition  of  the  joint  structures. 
This,  together  with  the  forced  disuse  owing  to  the  ina- 
bility to  use  and  co-ordinate  the  muscles  of  the  shoulder 
girdle,  leads  to  something  resembling  degenerative 
changes  within  the  joints.  Points  of  tenderness  develop 
especially  over  the  head  of  the  humerus,  and  the  absence 
of  synovial  fluid  may  lead  to  crackling  and  roughness, 
80  that  there  is  some  grating  or  fremitos  when  passive 
movements  of  the  joints  are  made.  It  is  easy  to  attrib- 
ute such  conditions  to  chronic  rheumatism  and  to  con- 
sider the  neuritis  in  the  case  as  rheumatic  in  origin  and 
perhaps  secondary  to  the  joint  changes,  if  the  examiner 
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does  not  foUov  out  the  history  of  the  case  carefully  and 
ezamiQe  what  was  the  real  beginning  of  the  pathologic 
condition. 

Some  of  these  neuritic  cases  run  a  very  insidious 
coime,  and  it  may  not  be  clear  for  some  time  what  the 
cooditioD  actugUy  is.  A  very  characteristic  illustrative 
case  of  this  kind  has  been  recently  under  observation. 
The  patient  was  a  painter  who  did  inside  work,  being 
occupied  mainly  with  the  painting  of  balustrades,  doors, 
window-frames,  and  pictnre-moldings,  requiring  him 
frequently  to  occupy  awkward  positions  and  use  many 
movements  of  the  wrist  in  painting  small  carved  por- 
tions of  woodwork.  He  came  complaining  of  vague 
pains  in  the  forearm,  and  occasionally  in  the  shoulder, 
which  were  worse  on  rainy  days.  He  had  been  a  painter 
for  nearly  ten  years,  and  had  never  suffered  from  any 
symptoms  of  lead  poisoning.  There  was  no  blue  line 
on  his  gums.  I  concluded  that  it  was  a  simple  occupa- 
tion neurosis,  since  the  tired  feelings  that  he  described, 
and  the  tendency  not  to  be  able  to  work  after  a  while, 
and  the  fact  that  the  use  of  the  brush  in  his  left  hand 
for  a  time  had  caused  the  development  of  the  same  con- 
dition, to  a  alight  extent  at  least,  in  the  other  ann,  were 
characteristic  of  such  ailments. 

One  day  he  came  to  be  treated  for  a  sprained  wrist. 
He  had  fallen  on  his  right  hand,  and  there  was  some 
effusion  into  the  joints  of  the  wrist.  Two  days  later  he 
appeared  with  a  characteristic  drop  wrist.  This  had 
developed  during  the  night,  and  his  observation  with 
regard  to  other  painters  rather  Jed  him  to  suspect  what 
the  true  nature  of  the  condition  was.  It  is  not  unusual 
for  drop  wrist  to  develop  after  some  injury  to  the  part, 
just  as  it  is  quite  a  common  story  to  have  the  lirst  symp- 
toms of  toe  drop  as  a  residt  of  alcoholic  neuritis  follow 
upon  a  sprain  of  the  ankle.  In  both  cases  it  is 
evident  that  for  some  time,  probably  for  months,  there 
has  been  a  slow  running,  low  grade  and  practically  latent 
neuritis.    It  can  easily  be  understood,  however,  how  the 
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preliminaiy  manifestations  of  this  would  be  a  fatigue 
of  muscles  coming  on  moch  easier  tlian  before  the  neir- 
oos  affection  began,  and  a  tendency  to  neurotic  condi- 
tions snch  as  occur  in  occnpation  Denroaes  because  of 
the  difficult  of  co-ordinating  complex  mmcle  move- 
ments when  the  nerve  paths  leading  to  the  group  of 
muscles  are  distnrbed  by  the  presence  of  inflammatory 
products. 

A  certain  number  of  cases  of  so-called  chronic  rheuma- 
tism here  in  America  which  present  evidencea  of  degen- 
eration in  joint  structures  following  acute  attacks  of 
arthritis,  are  undoubtedly  not  genuinely  rheumatic  in 
origin,  but  are  of  gouty  nature.  Gout  is  much  more 
frequent  in  this  country  than  has  been  consid^^d  to 
be  the  case.  Ordinarily  gout  is  considered  an  Engliah 
disease,  and  we  look  for  English  heredity  in  those  in 
whom  we  suspect  its  preseuce.  The  absence  of  such 
heredity  is,  in  many  physiciana'  minds,  an  argument 
against  an  affection  being  gouty.  Ordinarily,  it  would 
be  considered,  I  suppose,  not  too  much  to  say  that  gout 
is  at  least  four  or  five  times  more  frequent  in  England 
than  it  is  in  America.  As  a  matter  of  fact,  the  compari- 
son of  the  statistics  of  patients  admitted  to  Johns  Hop- 
kins Hospital  in  Baltimore  suffering  from  gout  with 
those  admitted  to  St,  Bartholomew's  Hospital  in  Lon- 
don for  the  same  affection  are  in  the  proportion  of  only 
three  to  four.  That  is,  gout  is  three-fourths  as  fre- 
quent in  this  country  as  it  is  in  England.  How  difBcult 
it  is  at  times  to  differentiate  acute  gout  from  acute 
rheumatiBm  may  be  judged  from  the  confessions  of  ex- 
cellent clinical  observers,  including  Professor  Osier  him- 
self, that  only  after  two  or  three  attacks  of  supposed 
acute  rheumatism  have  occurred  in  a  series  of  years  in 
patients  under  their  observation  did  they  find  the  gouty 
nodules  in  the  ears  or  the  tophi  in  the  fingers  which 
proved  that  former  attacks  had  been  gout,  and  not  rheu* 
matism. 

Gout  LB,  in  this  country,  earned  rather  than  inherited. 


It  occnrs  especially  among  thoee  who  are  aabject  to  the 
inflaence  of  lead  and  thoee  who  indalge  too  freely  in 
malt  liquors.  While  our  beer  is  mudi  less  likely  to 
catise  the  conditioQ  than  the  heavier  malt  liquors  of 
EDgland,  there  is  now  no  doubt  that  the  increased  con- 
sumption of  even  light  beer  which  has  occurred  in  receut 
years  in  this  country  have  made  many  more  people  liable 
to  gou^  attacks  than  before.  As  to  lead  poisoning,  it 
must  not  be  forgotten  that  besides  painters  and  workers 
in  lead  factories,  plumbers,  typesetters,  stereotypers  and 
others  engaged  in  the  printing  trades  are  likely  to  suffer 
from  lead  poisoning  if  they  are  susceptible  to  plumbum. 
The  accumulation  of  lead  in  the  tissues  always  predis- 
poses to  gout  and  leads  eventually  to  changes  in  joints 
which  may  be  described  as  chronic  rheumatism  if  the 
real  nature  of  the  pathologic  condition  and  its  true 
etiology  are  not  recognized  by  careful  elicitation  of  the 
history  of  the  case. 

In  recent  years  the  condition  known  as  rheumatic 
gout,  or  rheumatoid  arthritis,  or,  better  than  any  of 
these  names,  since  it  does  not  assume  a  knowledge  of 
the  etiology  of  the  condition  of  which  we  have  not  yet 
described  well,  arthritis  deformans,  has  occupied  much 
more  attention.  We  now  know  that  this  condition  may 
occur  in  three  forms.  There  is  the  slow  running  form, 
which  begins  iieually  as  Heberden's  nodes,  and  some- 
times, though  not  always,  goes  on  to  involve  other  joints 
besides  the  terminal  joints  of  the  fingers,  and  so  causes 
deforming,  disabling  deformity.  The  pathologic  basis 
of  this  is  a  true  productive  osteitis  of  the  ends  of  the 
bones  near  the  joint  surfaces,  which  seems  to  be  due  to 
the  presence  of  irritants  in  the  blood.  It  occurs  by 
preference  in  nervous  people.  The  acute  attack  of  pain 
and  discomfort  in  the  affected  joints,  which  are  noted 
especially  at  the  beginning  of  the  affection,  are  likely 
to  be  more  frequent  and  more  annoying  whatever  the 
patient  is  under  emotional  stress  or  suffering  from  worry 
for  any  reason. 
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The  Becond  form  of  rheumatoid  arthritis  is  nsnall; 
called  oateoarthritis  and  in  contradistinction  to  the  firat 
it  occurs  more  commonly  in  men  than  in  women ;  It  is 
seen  by  far  most  frequently  in  elderly  male  subjectB.  It 
consists  of  a  true  osteoarthritis  usually  confined  to  the 
hip  joint  and  spoken  of  by  orttiopedista  not  infrequently 
as  s^iile  coxitis.  It  may  occur  also  in  the  joints  of  the 
■pinal  column,  producing  a  certain  amount  of  soldeVing 
together  of  the  Tertebite  and  consequent  fixation  of  tlie 
back,  which  giyes  a  very  characteristic  gait.  Like  the 
affection  of  a  single  large  joint,  this  spondylitis  de- 
formans may  be  absolutely  confined,  as  its  name  indi- 
cates, to  the  vertebral  column,  and  is,  in  fact,  usually  so 
confined.  This  form  of  the  arthritis  deformans  may  oc- 
cur in  younger  subjects  than  the  coxitis  deformans  al- 
ready referred  to. 

Neither  of  the  two  forms  of  rheumatoid  arthritis  de- 
scribed are  likely  to  be  taken  for  rheumatism  by  a  care- 
fully obseryant  practitioner,  though  very  few  patients 
suffering  with  these  affections  come  under  treatment 
without  being  convinced  that  they  are  suffering  from  an 
affeption  of  rheumatic  origin.  The  third  form  of  rheu- 
matoid arthritis,  however,  has  many  symptoms  in  com- 
mon with  rheumatism,  and  is  undoubtedly  one  of  the 
main  reasons  why  acute  rheumatism  is  thought  to  pro- 
duce chronic  pathologic  conditions  in  joints  oftener  than 
it  really  does.  This  third  form  of  arthritis  deformans, 
called  by  English  observers  acute  rheumatoid  arthritis, 
is  described  very  well  by  W.  Hale  White  in  the  last 
number  of  Guy's  Hospital  Report,  Vol,  57, 1902. 

This  third  form  of  arthritis  deformans  occurs  for  the 
most  part  in  women  whose  age  is  usually  not  far  from 
20.  The  disease  begins,  or  is  at  any  rate  most  promi- 
nent, in  the  proximal  phalangeal  joints,  differing  in 
this  from  the  slow-running  form  of  arthritis  deformans 
which  in  elderly  women  begins  in  the  distal  phalangeal 
joints.  Acute  rheumatoid  arthritis  is  usually  strikingly 
seen  in  the  wrists.     It  is  markedly  symmetrical,  as  a 
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rule,  in  both  hands.  The  swelling  is  considerable,  and 
extends  beyond  the  affected  joints,  so  that  there  is  a 
distinct  fusiform  srelling  about  the  interphalongeal  ar- 
ticulatioQB  and  a  general  swelling  about  the  wrist  and 
other  joints.  Sometimes  a  creaking  may  be  felt,  due 
apparently  to  thickening  of  the  synovial  membranes.  In 
the  course  of  a  very  few  weeks,  as  a  rule,  most  of  the 
joints  in  the  body  are  affected,  so  that  the  patient  be- 
comes bedfast,  and  ie  imable  to  move  fingers,  thumbs  or 
wrists,  and  sometimes  not  the  elbows,  shoulders  nor  eveii 
any  of  the  joints  of  the  lower  extremities.  The  joints 
of  the  spine  are  often  affected,  so  that  taming  in  bed 
is  difficult  and  painful,  and  the  temporomaxillary  joint 
is  frequently  implicated,  so  that  mastication  becomes  a 
matter  of  great  discomfort. 

Muscular  wasting  is  so  very  rapid  that  it  is  clearly  an 
extreme  degree  of  genuine  arthritic  atrophy  not  depend- 
ent on  disuse.  The  wasting  is  usually  seen  beet  in  the 
hand  and  forearm,  but  in  a  bad  case  all  the  muscles 
may  become  distinctly  atrophic.  The  moat  interesting 
thing  about  the  disease  is  the  temperature.  There  is  a 
daily  rise  toward  eyening  up  to  101  F.  or  108  F.  Ex- 
posed parts  of  the  patient  are  likely  to  be  covered  with 
sweat,  and,  as  can  be  readily  understood,  there  is  strong 
simulation  of  acute  articular  rheumatism.  The  points 
of  differentiation  from  articular  rheumatism  are  quite 
clear,  however.  The  disease  begins  in  the  fingers,  grad- 
ually affects  all  the  other  joints,  seldom  fails  to  involve 
the  temporomaxUlary  joint,  and  very  commonly  affects 
the  joints  of  the  spine,  which  are  seldom  attacked  by  true 
acute  rheumatism.  The  disease  rims  a  definite  course, 
the  temperature  coming  to  the  normal  after  three  to  four 
weeks.  Much  immobility  and  some  swelling  around  the 
joints  remain.  Most  patients  have  a  distinct  tendency 
to  relapses  during  which  the  joints  are  once  more  swollen 
and  tender  as  before.  After  the  febrile  stage  is  passed 
swelling  of  the  synovial  membranes  and  the  soft  tissues 
around  the  joints  remains  and  the  muscular  atrophy 


caoses  disability.  Thia  condition  ma;  not  improvB 
much,  and  the  patient  may  remain  a  chronic  invalid. 

It  ifl  easy  to  nnderatand  how  cases  of  this  kind,  vhic^ 
bare  been  described  by  such  excellent  obserrers  as  Qar- 
rod  and  Bannatyne,  aa  well  aa  Hale  White  in.  England, 
would  give  the  impreeaion  of  an  acute  rheonutiBm  run- 
ning over  into  chronic  rheomatiam.  This  form  of  ar- 
thritis deformans  is,  howeTer,  a  disease  by  itself,  usually 
following  some  infections  feyer,  as  influenza,  parotitis, 
tonsillitis  or  the  like,  and  perhaps  itself  of  specific 
microbic  origin. 

It  16  easy  to  understand,  from  all  that  has  been  said, 
what  little  space  is  left  for  so-called  chronic  rheumatism. 
There  would  seem  to  be  a  few  cases  of  true  acute  rheu- 
matic arthritis,  or  of  the  subacute  Tariety  which  produce 
changes  in  the  joint  tissues  that  are  persistent  and  pro- 
gressive. There  is  a  growing  impression  that  even  of 
these  few  cases  the  majority  are  due  not  to  rheunLafdsm 
alone,  but  a  mixed  infection,  the  secondary  infection 
being  responsible  for  the  persistent  pathologic  lesions. 
Certainly  cases  of  true  chronic  rheumatism,  that  is  of 
progressive  pathologic  changes  in  joint  tissues  for  which 
no  other  cause  except  rheumatism  can  be  found,  are  very 
rare.  So  much  so,  very  probably,  as  to  constitute  them 
a  medical  curiosity.  Personally,  I  should  like  very  much 
to  see  such  a  case,  for  I  am  free  to  confess  that  I  have 
not  as  yet  seen  one. 

Is  it  possible,  then,  that  chronic  rheumatism  is  to  be 
discussed  without  even  a  mention  of  the  uric  acid  diathe- 
sis. Personally,  I  see  no  reason  for  hauling  in  a  diathe- 
sis for  which  we  have  no  substantial  proof.  Certainly 
the  vague  pains  that  are  usually  attributed  to  the  uric 
acid  diathesis  or  to  lithemia  are,  in  my  experieuce,  due 
more  to  a  neurotic  constitution  as  a  predisposing  factor 
and  overwork  of  particular  groups  of  muscles  usually 
under  unfavorable  conditions  as  a  direct  etiologic  agent, 
than  to  any  other  cause. 

This,  of  course,  does  not  deny  the  existence  of  any 


of  these  achy,  painful  oonditioDS,  which  are  so  oommon 
and  Bo  freqnentlf  demanding  treatment.  It  does  not 
deny  that  during  damp  weather,  and  in  people  who  work 
or  live  in  damp  locations,  there  will  be  a  distinct  tend- 
ency to  chronic  aches  and  pains,  just  as  there  would  be 
to  frequent  toothache  under  the  same  circumstancee.  It 
only  transfers  these  aflecticms  from  the  column  of 
chronic  rheumatism,  where  they  are  all  jumbled  to- 
gether, to  the  manifest  opprobrium  of  our  therapeutics, 
to  separate  columns,  with  regard  to  some  of  which  we 
know  our  therapeutic  impotency,  but  with  regard  to 
most  of  which  we  are  fully  aware  that  massage,  rest, 
local  treatment  and  improvement  of  the  constitutional 
condition  will  do  much  to  get  rid  of  the  symptoms.  If 
the  general  public  and  the  majority  of  the  medical  pro- 
fession were  once  persuaded  that  chronic  rhemnatiEm, 
instead  of  being  a  common  ailment,  is,  indeed,  veiy  rare, 
then  there  would  be  less  failures  of  diagnosis,  with  con- 
sequent inevitable  failures  id  treatment  and  less  resort 
to  our  osteopathic  friends,  the  enem;,  and  to  the  many 
remedies  that  are  supposed  to  alter  liie  uric  acid  diathe- 
sis and  get  rid  of  chronic  rheumatic  tendencies. 
DISCUSSION. 

Db.  JutBS  Trson,  PhiUdelphia— Dr.  Walah  has  esufsd  a 
difficult  mbj«et,  difficult  U  are  aJI  mibjectA  characterized  bj 
an  unknown  or  at  least  intxact  pathology.  There  is  confusion 
between  gout  and  chronic  or  subacute  rheumatism.  While  I 
thiolc  it  is  true  that  gout  is  a  more  frequent  occurrenoa  in 
America  than  has  been  supposed,  I  do  feel  sure  that  a 
great  many  cases  are  called  gout  without  sufficient  reason.  I 
do  not  think  a  diagnosis  of  gout  is  justified  unless  there  is 
or  has  been  podagra,  or  uratic  deposits  in  the  joints  or  erident 
hereditarjr  tendencj.  Eeberden's  nodosities,  regarded  as  gouty 
hj  so  many,  may  be  gouty,  but  more  frequently  perhaps  are  a 
product  of  rheumatcnd  arthritis.  I  wish  to  urge  on  my  fellow 
practitioners  of  medicine  an  attempt  at  more  precise  diagnosis 
of  the  two  conditions.  I  am  sure  that  In  certain  eases  in  m; 
own  experience  many  years  have  been  required  to  determine 
whether  a  case  be  one  of  gout  or  rheumatism. 

I  should  Ilka  to  say  a  word  also  on  the  threadbare  but  eUll 
nndet«rmin«d  subject  of  the  urio  acid  diathesis.  I  sym- 
patbice  with  Dr.  Walsh  in  this  respect,  and  It  is  mmrti^ing 
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to  note  how  often  rheumatic  pains  &re  aacribed  to  the  uric 
acid  diatheais  withont  any  reason  whatever.  It  i«  often  a 
carelcBB  expression,  and  not  alwajB  intended  by  those  who  use 
it,  but  it  giyai  an  impreBaion  to  the  laity  which  ia  erroneous. 
As  Dr.  Walsh  aajs,  we  really  do  not  know  what  the  uric  add 
diB.theais  is.  There  ia,  however,  a  clinical  oMnpIez  consisting 
in  a  scanty  secretion  of  urine,  of  high  specific  gravity,  with 
constant  and  copious  depoaits  of  uric  acid  and  urates  which  fa 
aasociated  with  the  uric  acid  diathesia  and  ia  evidence  of  its 
presence.  But  it  must  be  a  permanent  condition.  It  has 
doubtleaa  happened  to  many  of  us  to  note  in  the  morning 
after  a  liberal  dinner  including  wines  a  scanty  urine  with 
uric  acid  deposits,  etc.,  which  will  wear  away  after  liberal 
ingestion  of  water,  but  this  temporary  state  is  not  the  nrio 
acid  disthesia.  In  the  conditions  referred  to  even  the  ingea- 
tion  of  larg«  quantities  of  water  does  not  increase  the  amount 
of  urine  secreted,  and  the  tendency  to  sediments  continues. 
To  this  condition  I  think  we  are  justified  in  applying  the  name 
"uric  acid  diathesia."  Such  caaea  are  not  very  numerous,  and 
it  may  happen  that  associated  muscular  and  joint  pains  are 
the  result  of  it,  but  one  ought  at  least  to  be  sure  of  the 
combination  before  one  asserts  the  causal  relation. 

Da.  Thouab  MgCbae,  Baltimore — Dr.  Walsh  has  faced  a 
question  that  the  majority  of  us  have  faced  frequently,  and 
often  with  the  diagnosis  of  "chronic  rheumatism."  The  pro- 
fession Is  largely  to  blame  for  the  ideas  the  pnblic  have  re- 
garding this  condition;  we  inherited  the  idea  and  pass  it  on. 
Dr.  Walah  brought  out  a  good  point  when  he  said  that  if  MM 
made  a  diagnosis  of  acute  articular  rheumatism  and,  after  the 
attack  is  over,  joint  changes  persist,  then  consider  a  wrong 
diagnosis;  if  we  did  that  we  would  find  fewer  mistakes. 

Db.  Alexandeb  Laubebt,  New  York — This  helter-skelter 
diagnoaia  of  rheumatism  has  been  made  for  a  long  time,  and 
my  confreres  in  New  York  should  take  a  more  aelf-respectii^ 
attitude  toward  these  painful  affections.  Often  the  diagnosis 
is  easily  made.  It  has  for  a  long  time  struck  me  that  so-called 
cases  of  chronic  rheumatism  with  active  tissue  changes,  ulnar 
deformities,  et^!.,  have  nothing  to  do  with  rheumatism.  It  ia 
perfectly  true,  in  my  opinion,  that  many  cases  began  like 
articular  rheumatiam  which  can  not  be  differentiated  from  it, 
which  later  prove  to  be  true  cases  'of  arthritis  deformans. 
In    my    ^perience   this    ia    seen   moat    commonly    in    jonng 

Gout  is  miich  more  common  in  New  York  of  late  yeara. 
and  it  ia  certainly  more  often  met  with  in  hospital  work  than 
formerly.  A  great  many  caaea  that  at  Brat  aeem  to  Im  cases 
of  rheumatiam  and  yet  which  arc  treated  as  gout  get  well, 
and  this  is  especially  so  in  women  where  you  get  so  often  this 
irregular  type  of  gout.    That  t^pe  of  real  chronic  rheumatism 
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is,  as  Dr.  WaUh  kaa  Btated,  tme  that  we  most  diaregmrd. 
There  are  caaea  of  rhenmatiiin  which  begin  aa  aenta  articular 
rheumatiaiD,  amd  before  the  patient  recoTara  from  one  attack 
eBtirel;  Otey  maj  have  anotlier  acnte  attack  and  then  mn  on 
into  a  subacute  condition  that  ona  must  look  on  as  chronic,  a 
chronic  artionlar  rhenmatiam.  This  process  nma  along  a  long 
while  and  leaves  the  patients  more  or  less  crippled.  A  grsat 
niunber  of  mistakes  come  from  calling  real  gout  rheumatiam, 
and  the  ideas  that  are  so  prevalent  regarding  the  uric  acid 
diatheai*  have  mnch  to  do  with  it.  I  am  onlj  too  glad  to  Iw 
able  to  add  mj  protest  against  this  asylum  for  laiy  diagnoses. 
I  think  it  Is  ftrml;  believed  that  the  uric  acid  diathesia,  occur- 
ring in  healthf,  vigorous,  athletic,  strong  young  men,  is  the 
cause  of  nearly  all  the  woes  they  are  heir  to,  especially  the 
muscular  paina.  Whatever  causes  gout  causes  uric  acid,  and 
uric  acid  is  simply  one  of  the  many  symptoms.  These  men 
were  usually  20  years  old,  and  no  one  would  accuse  them  of 
being  gouty  or  rheumatic;  they  were  in  their  prime  and  In 
vigorous  health,  and  yet,  among  such,  uric  acid  depoeita  in  the 
urine  are  frequently  found. 

I  wish  to  thank  Dr.  Walsh  tor  bringing  this  subject  up,  be- 
cause it  is  only  by  such  papers  and  by  such  discussions  can  we 
realise  that  the  so-called  cases  of  gonorrheal  rheumatism, 
scarlatinal  rheumaUsm,  etc.,  are  not  cases  of  rheumatism  at 
all,  but  distinct  and  definite  diseases;  all  caaei  uaving  paina 
in  the  joints  should  not  be  always  considered  as  rheumatic, 
but  they  should  be  clearly  differentiated.  It  is  only  by  so  do- 
ing that  we  will  be  able  to  be  honest  with  ourselves  and  arrive 
at  an  accurate  and  scientific  knowledge  of  the  subject. 

Db.  jAina  J.  Walsh,  New  York — When  I  called  my  paper 
"The  Passing  of  Chronic  Rheumatiam"  I  did  not  mean  ab- 
solutely no  cases  of  chronic  rheumatism  existed;  I  did  mean 
to  say  that  cases  of  chronic  rheumatism  were  more  or  leas 
curiosities  and  well  worth  studying.  Chronic  rheumatism  is 
generally  thought  to  be  very  common.  If  one  should  run 
across  a  caae  of  true  chronic  rheumatism  we  would  want  a 
report  of  it  in  our  journals.  What  is  acute  rheumatism  I  We 
think  it  is  an  acute  intecUous  disease.  A  number  of  clinicians 
think  the  disease  runs  a  course  of  from  two  to  six  weeks  and 
gets  better;  they  give  salicylates,  not  because  it  is  a  specific 
for  rheumatism,  but  because  it  lessens  the  pain  and  lowers  the 
temperature.  Again  we  have  certain  joint  leeions  occurring 
in  gonorrhea, scarlet  feveT,typhoid  fever  and  intestinal  troubles 
that  are  accompanied  by  diarrheas,  dysentery,  etc.,  all  of  which 
may  be  accompanied  1^  joint  lesions  and  to  which  the  term 
"rheumatism"  is  applied.  T  wish  to  enter  a  plea  tor  a  better 
knowledge  of  this  condition. 

It  gives  me  pleasure  to  hear  what  Dr.  Tyson  has  said  regard- 
ing the  uric  acid  diathesis;  I  think  the  uric  acid  diathesis  haa 
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been  ontioat  wImb  wa  m;  tlwt  It  give*  riae  to  w  mxaj  «d»«a 
Mtd  p*lii*t  «U.  If  ana  \ooka  Into  tlte  liUratare  one  will  flnd 
little  Kuthraitj  for  thlnldng  tlie  nric  acid  diatheeje  m  pramiBcnt 
teebor  in  diiturtwnoee  of  metalMliem.  We  mnat  retnonber  ttut 
DMTOue  pec^Ie  are  mora  (ubjcct  to  pain  than  othera ;  tlicj  may 
Bimpl7  have  aonie  dlaeomfort  and  thiak  thej  rcallj  have  pain, 
■ad  inch  ii  puiienlarlr  wone  oa  rain^  iMjm.  DanpneaB  ia 
••■odated  witk  it 


HEMOGLOBINTJEIC  FEVEE. 

ITS  0AUSB8  AND  TBEATHKNT,  WITH  B8PE0IAL  BEFBBBNOB 
TO  THB  DflB  OP  QUINIA. 


WALTER  BHROPSUIRX,  VLJi. 

TOAKUlt,    tEXAS. 


In  pTeseDting  this  Bubject  for  your  coDBideration,  we 
do  so  because  of  the  diverstt;  of  opinion  coDceroing  it, 
hence  evident  need  for  more  thorough  study  and  discus- 
sion. Our  consideration  must  leave  out  many  of  the 
features  and  characteristics  of  that  arch  mimic  of  all 
diseases,  malaria,  and  be  confined  to  that  disease  charac- 
terized by  hemoglobin  in  the  urine  and  due  to  malaria 
in  some  of  her  protean  manifestations,  discarding  for  the 
time  Tersin's  supposed  discoTery  of  a  specific  cause  other 
than  the  malarial  Plasmodium,  and  all  other  theoriea  and 
suppositions  bom  of  efforts  to  account  for  this  peculiar 
manifestation. 

In  making  an  effort  to  clear  up  some  of  the  snoertainty 
enveloping  the  subject,  and  to  arriTe  at  the  truth  con- 
cerning this  disease,  it  was  determined  to  depend,  not 
alone  on  the  individual  conclusions  of  those  who  saw 
the  disease,  influenced  no  doubt  by  former  teachings  and 
impressions,  but  to  get  as  thorough  report  of  cases  as 
possible,  and  view  them,  their  cause,  treatment  and  re- 
sults, singly  and  collectively,  drawing  oonclusions  from 
recorded  facte,  and  not  by  one  individual  or  from  one 
point  of  view,  but  by  men  of  many  localities,  teachings 
and  impressions. 

Accordingly  2000  blanks  for  report  of  cases  were 
printed,  which  provided  for  a  thorough  report  of  all  fea- 
tures that  we  are  to  consider  here,  togeUier  with  some 


others  that  are  desired  for  future  consideration,  and 
with  a  letter  requesting  a  report  of  cases  were  mailed 
to  the  physicians  of  aoutheni  and,  eastern  Texas  and 
lionisiana,  selecting  localities  where  it  was  presumed 
the  disease  most  prevailed.  Of  those  requested,  81  re- 
plied; 40  of  whom  could  not  report  cases,  while  41  re- 
ported 173  cases,  to  which  I  added  23  cases  of  my  own, 
making  a  total  of  202  cases  reported  by  42  obecrrers. 
Many  of  those  reporting  had  treated  many  times  the 
number  of  cases  reported,  but  owing  to  the  lamentable 
fact  that  no  case  book  was  kept,  they  were  nnable  to 
make  eren  a  partial  report  on  others. 

Of  those  cases  reported  many  features  of  the  disease 
were  unreported  on,  owing  to  the  fact  that  in  most  in- 
stances tlie  patient  was  in  the  rural  districts,  so  far 
from  the  attendant's  office  that  frequent  and  proper  ob- 
servations could  not  be  made ;  and  when  the  patient  jnis 
se^i  many  of  the  accoutrements  necessary  for  proper 
observation  were  not  at  hand.  Therefore,  in  tabulating 
and  reporting  on  the  different  features  obaerved,  it  will 
not  be  of  the  whole  303  cases,  but  of  that  number  on 
which  these  features  were  reported. 

Of  the  202  cases  collected  there  were  61  cases  treated 
without  methylene  blue  or  with  lees  quinia  than  15  gra. 
per  diem,  which  is  practically  no  quinia,  of  which  26.2 
per  cent,  died  and  73.8  per  cent,  recovered;  while  112 
were  treated  with  20  gra.  or  over  of  quinia,  of  which 
16,9  per  cent,  died  and  85.1  per  cent,  recovered ;  4  were 
treated  with  methylene  blue,  with  1  death  and  3  recov- 
eriea. 

Of  the  cases  treated  without  methj'lene  blue  or  quinia 
30  per  cent,  had  hemorrhage  from  other  organs  than  the 
kidneys,  occurring  on  the  second,  third  and  fourth  days, 
evidencing  a  non-subdued  condition  of  the  malaria  and 
its  recurrence,  involving  other  organs;  of  these  50  per 
cent,  died,  two  during  the  chill  following  the  hemo- 
globinurlc  attack,  and  one  during  the  second  chill  there- 
after. 


Of  those  treated  with  qninia,  9.8  per  cent,  were  so 
afFected,  with  3.6  per  cent,  fatality.  It  thus  appears  that 
qninia  effects  not  onl;  a  lower  death  rate,  but  also  les- 
eeoB  the  percentage  of  recurrent  paroxysms.  In  those 
casee  treated  with  quiuia  your  attention  is  invited  to  the 
following  facts  which  bear  on  the  adequacy  of  the  dosage : 
Of  50  cases  treated  with  20  to  30  grs.  per  os,  32  per 
cent,  died ;  while  of  those  given  30  grs.  oi  over  in  the 
stomach,  16  per  cent  of  the  43  died;  and  of  those  given 
40  grs.  or  over  only  8.6  per  cent,  of  the  35  died.  Of  the 
19  cBsee  treated  witii  qninia  hypodermically,  only  one 
case  or  5.36  per  cent,  died,  and  that  one  within  48  hours 
of  the  onset,  of  toxemia,  due  to  the  paroxysm  had  before 
treatmoit  was  bc^pm.  There  were  12  casee  reported 
where  the  nrine  became  darker  upon  the  administration 
of  qninia  and  three  where  it  became  darker  when  quinia 
was  withdrawn.  Of  the  total  of  the  non-quininized 
patients,  9.8  per  cent,  died  of  uremia,  while  of  the  19 
deaths  among  quinia  patients,  8.9  per  cent  succumbed  to 
uremia.  While  uremia  occurred  in  16  per  cent,  of  those 
treated  with  less  than  30  grs.  by  the  stomach,  it  oc- 
curred in  only  2.8  per  cent,  of  those  treated  with  40  gra. 
or  over  by  the  stomach,  and  not  at  all  in  those  treated 
with  quinia  hypodermically.  The  average  illness  of 
those  treated  without  quinia  was  9.66  days  and  of  those 
treated  with  quinia,  5  days.  Of  the  men  reporting  on 
the  point,  29.41  per  cent,  believe  quinia  may  and  does 
produce  hemoglobinuria,  while  70.59  per  cent,  believe 
that  it  does  not.  The  largest  dose  of  quinia  that  seemed 
to  produce  hemoglobinuria  was  40  grs,,  while  the  largest 
which  did  not  produce  it  was  100  grs.  The  average 
largest  dose  that  seemed  to  produce  hemoglobinuria  was 
13  grs.,  while  the  average  largest  dose  that  did  not  pro- 
duce it  was  52.6  grs.  The  smallest  dose  that  seemed  to 
produce  hemoglobinuria  was  4  grs.  and  the  average  6.4 
grs.,  while  about  15  per  cent,  of  cases  occurred  when  no 
quinia  had  been  given  for  24  hours  or  over.  The  total 
average  doee  that  eeemed  to  produce  hemoglobinuria  was 
9.7  grs.  per  day. 


In  each  cue  here  eetinuted,  the  subject  had  been 
limg  in  a  violently  malariooB  locality  three  months  or 
longer,  and  most  of  them  for  years.  In  all  save  one 
there  was  history  of  malarial  parozysms  immediately 
preceding  the  pernicious  or  black  water  form,  and  in  all 
s  previous  malarial  development  The  number  of  men 
reporting  blood  examinations  vas  4.  Nomber  of  cases, 
12 ;  paraaitee  found  in  5  caaea,  not  found  in  7. 

The  foiloiring  conclusions  are  justified : 

1.  This  disease  always  occurs  in  perrons  soffering 
repeated  attacks  of  malaria  (this  was  so  in  eveij  case 
reported). 

2.  It  nearly  always  follows  one  or  more  mild  parox- 
ysms of  malaria  at  the  proper  time  for  its  next  exacerba- 
tion (there  was  but  one  exception  to  this  leported). 

3.  It  has  all  the  characteriBticB  of  malaria,  chill, 
fever  and  sweat. 

i.  Where  adequate  examination  of  blood  is  made,  the 
hematozoa  of  malaria  are  found  (it  waa  so  in  41  fet 
cent.). 

5.  Its  habitat,  that  of  most  violently  malarious  dis- 
tricts (all  cases  reported  were  so)  are  sofiSdent  to  es- 
tablish malaria  as  a  cattsative  agent,  if  not  the  only  one. 

To  the  present  there  is  no  claim  for  a  cause  other 
than  malaria  worth  more  than  a  passing  notice,  except 
the  one  which  is  maintained  by  about  30  per  cent  of 
those  reporting,  namely,  that  quinia  produces  it,  to 
which  claim  we  invite  your  careful  and  scratinizing  at- 
tention. 

To  establish  the  cause  of  any  disease  we  must  apply  the 
agent  to  the  subject  and  have,  as  uniform  result,  tiie  dis- 
ease. But  if  there  are  two  agents  suspected  as  causative 
which  applied  together  produce  the  disease,  but  applied 
separately  to  the  same  individual  the  one  produces  it, 
the  other  never,  we  can  attribute  only  to  the  one  a  caosa- 
tive  place  and  to  the  other  an  aocidcaital  presence. 

Such  is  the  case  before  us.  Malaria,  taken  aa  a  cause 
and  applied  without  quinia  to  an  individual  of  such  tan- 
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dency,  hemoglobiDuria  results  in  15  per  cent,  of  the 
cases  before  as.  Quinia  had  been  applied  to  probably 
all  of  the  cases  before  ns  without  the  presence  of  malaria 
and  DO  hemoglobin  appeared  in  the  urine.  Then  in  85 
per  cent,  of  them  malaria  and  quinia  were  both  applied 
to  the  individuals,  hemoglobinuria  resulting.  Whidi  pro- 
duces it? 

Physiologically  quinia  acts  on  the  blood,  nerves  and 
small  vesB^.  On  the  blood  it  inhibits  the  oxygen- 
carrying  power  without  causing  separation  of  the  hemo- 
globin from  the  corpuscle.  On  the  nerves  it  is,  first,  a 
stimolant,  then  as  the  dose  increases  a  depressant  till 
it  suspends  the  function  of  some  of  them  entirely,  as 
the  optic  snd  auditory,  and  in  lethal  doses,  those  gov- 
erning the  heart. 

On  the  blood  vessels  it  acts  as  a  vasoconstrictor,  in- 
creasing blood  pressure  and  toning  up  those  areas  where 
from  malarial  toxemia  there  is  a  stasis,  as  in  the  brain  in 
some  forms,  and  the  gastro-intestinal  tract  in  others,  and 
in  the  case  before  us,  in  the  kidneys.  And,  like  all  such 
remedies,  when  increased  sufficiently  it  ceases  to  act  as 
a  stimulant  to  the  vasoconstrictor  muscles  and  acts  as  a 
paralyzant  of  them,  hence  a  dilator  of  the  vessels,  this 
occurring  just  as  the  lethal  dose  is  reached,  which,  added 
to  the  susp^iding  of  the  function  of  the  vagus,  causes 
such  lowered  blood  pressure  that  death  soon  ensues. 

Reviewing  these  effects  of  quinia  it  is  indeed  difficult, 
if  not  impossible,  to  conclude  logically  that  it  can  pro- 
duce hemoglobinuria.  To  consider  it  from  an  experi- 
mental standpoint,  we  observe  that  the  deaths  produced 
by  quinia  have  been  due  to  its  effects  on  the  nervous  and 
circulatory  systems,  with  never  an  occurrence  of  hemo- 
globinuria. If  quinia  is  capable  of  producing  this  con- 
dition at  all,  it  looks  strange  that  lethal  doses  have  never 
produced  it,  while  those  who  believe  it  capable  of  doing 
so  attribute  the  production  to  an  average  daily  dose  of 
9.7  grs.  Thirty  of  the  cases  before  us  had  the  disease 
without  the  exhibition  of  quinia  and  of  those  who  were 


taking  quinia  when  the  hemoglobiDuria  developed,  in  89 
of  the  108  under  increased  dosage  it  disappeared.  In- 
deed, it  appears  to  me  that  one  most  be  a  fit  subject  for 
homeopath;  to  conclude  that  quinia,  hanng  produced 
the  disease  in  lOS  cases,  vonld  cnre  it  in  inereased 
dosage  in  89  of  them.  Again,  in  those  where  qninin 
might  be  supposed  to  produce  the  disease  it  were  un- 
tenable logic  to  maintain  that  removing  the  cause  would 
result  in  an  increased  death  rate,  whUe  increasing  the 
cause  would  diminish  it,  as  26.2  per  cent,  is  to  16.9  par 
cent. 

Of  those  reporting,  the  maximum  dose  of  quinia  given 
without  producing  hemoglobinuria,  the  largest  dose  was 
100  grs.,  and  the  average  52.6  grs.,  and  of  those  reporting 
the  largest  and  the  smallest  dose  that  seemed  to  cause 
hemoglobinuria,  the  largest  dose  was  40  grs.  and  the 
smallest  4  grs.,  or  an  average  of  9.7  grs.  per  day.  Now, 
in  the  face  of  reason,  can  we  maintain  that  9.7  grs.  of 
quinia  vrill  produce  the  condition  when  52.6  gn.  fail  to 
produce  it? 

Those  cases  where  quinia  has  seemed  to  produce  hemo- 
globinuria have  invariabl;  been  in  persons  known  to  be 
malarially  infected,  where  the  disease  seemed  mild  and 
quinia  was  admioietered  to  eradicate  it.  Carefully  con- 
sidering these  cases,  we  will  note  that  of  1000  cases  so 
treated  probably  in  950  casee  the  disease  disappears, 
one  develops  the  hemoglobinuxic  form,  one  the  coma- 
tose form,  three  the  enteric  form,  while  45  will  rrtum 
still  in  the  mild  form.  There  is  unquestionably  as  great  a 
percentage  that  develops  the  comatose  form,  due  to  pecu- 
liar determination  of  the  disease  to  the  brain,  and  three 
times  as  great  a  per  cent,  that  develops  the  mteric  form, 
due  to  the  determination  of  the  disease  to  the  intestinal 
tract,  as  there  is  of  the  hemoglobinuric  form.  Now,  it 
the  quinia  produced  the  hemoglobinuric  type,  did  it  not 
also  produce  the  comatose  and  enteric  forms  P  And  how 
about  the  45  returns  of  the  mild  form?  Did  quinia 
produce  them  also  P    Is  it  not  as  rational  to  attribute  the 
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one  to  qninia  as  the  otlier?  Or  is  it  not  a  fact  that  in 
all  of  the  cases  which  recnrred,  the  remedy  had  failed 
to  effect  the  cure  and  the  disease  continued,  in  some 
aBBmning  a  more  pernicious  form,  in  others  continuing 
the  mild  type?  It  appears  that  such  is  the  case  and 
that  its  assumii^  certain  forms  as  it  grows  severer  or 
its  selections  of  certain  organs  on  which  to  exercise  its 
severest  toxic  effect,  is  one  of  individuality  or  pecu- 
liarity of  the  subject  and  not  of  the  remedy.  If  qninia 
is  to  be  eschewed  in  treating  the  one  f  oVm,  hemoglobi- 
nuric,  should  it  not  be  shunned  in  the  others,  comatose 
and  enteric?  Yet  I  dare  say  that  no  man  in  this  as- 
sembly would  have  the  temerity  to  withhold  quinia,  the 
only  specific,  in  the  comatose  or  other  pernicious  forms 
of  malaria. 

Another  strong  evidence  that  it  is  the  individual  p&- 
culiarity  that  determines  the  hemoglobinuric  form,  is 
the  fact  that  this  form  recurs  again  and  again  in  the 
same  individual  and  is  prone  to  run  in  families,  while 
seldom  indeed  an  individual  who  has  suffered  an  attack 
of  hemoglobinuria  develops  a  pernicious  malarial  at- 
tack other  than  the  hemoglobinuric  form.  Why  is  it 
thus,  if  not  due  to  the  individual  peculiarity? 

Another  error  in  the  conclusion  that  qninia  produces 
hemoglobinuria  is  the  fact  that  in  the  vast  majority 
of  those  cases  quinia  is  withheld  during  the  greatest 
pyrexia  of  the  preceding  attack,  or  to  wait  the  action  of 
calomel,  and  is  administered  too  late  to  prevent  the  pend- 
ing paroxysm;  this  growing  more  severe  assumes  the 
hemoglobinuric  form,  or,  if  it  has  already  become  hemo- 
globinuric, the  urine  that  has  partially  cleared  during 
the  interval  becomes  darker,  which  is  attributed  to 
quinia.  In  this  connection  permit  me  to  say  that  in 
every  case  seen  wheT«  quinia  had  been  administered  and 
might  be  supposed  to  play  a  part  in  producing  hemo- 
globinnria,  the  paroxysm  occurred  at  the  K^lar  time  for 
the  exacerbation  of  fever  and  with  chill  and  rise  of 
temperature,  just  as  occurs  when  the  disease  is  left  to 
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malRria  alone;  and  in  those  cases  reported  by  others, 
even  where  black  water  occurred  as  oft«n  as  three  times, 
the  increased  color  of  the  urine  marked  well  the  time 
tor  recurrence  of  malarial  paroxysm  in  approximately 
20  per  cent,  occurring  on  alternate  days,  75  per  cent,  on 
successive  days  and  5  per  cent,  twice  tlaily,  just  as  we 
find  malaria  acting  in  other  forme  than  this. 

Bearing  in  mind  the  established  fact  that  the  ma- 
larial parasite  is  most  easily  killed  by  qninia  in  its 
younger  existence,  it  is  easy  to  understand  that  with- 
holding the  drug  through  the  stage  of  high  fever  or  till 
the  effect  of  calomel  is  had,  will  permit  the  growth  of 
the  Plasmodium  to  such  a  size  as  to  be  decidedly  more 
resistant  to  qninia,  and  to  allow  it  to  go  on  to  spomla' 
tion,  thus  producing  another  paroxysm  which  may  be 
pernicious,  even  hemoglobinuric,  and  still  there  be 
enough  quinia  in  the  blood  to  kill  the  young  parasite  as  it 
is  set  free  in  the  plasma,  thus  explaining  some  of  the 
spontaneous  cures  without  further  administration  of  the 
drug. 

Another  error  in  quinin  therapy  of  this  disease,  to 
which  your  especial  attention  is  invited,  is  inadequate 
dosing.  The  estlvoautumnat  parasite,  the  one  most  com- 
monly producing  this  disease,  is  far  more  resistant  to 
quinia  than  other  forms,  and  it,  like  all  forms  of  ani- 
mal life,  becomes  habituated  to  any  poison  till  it  can 
withstand  even  ten  times  the  dose  necessary  to  kUl  when 
not  so  habituated.  In  all  violently  malarious  districts, 
such  as  this  disease  prevails  in,  and  especially  in  every 
chronic  malarial  subject,  there  is,  without  exception,  in 
this  country,  a  partial  saturation  of  quinia  for  a  consid- 
erable time,  if  not  by  quinia  prescribed  as  such, 
then  by  quinia  in  the  form  of  the  numerous 
patent  chill  tonics,'  which  have  for  their  base 
quinia;  hence  the  malarial  plasmodium  in  this 
disease  has,  to  some  extent,  become  a  quinin  habitu^, 
and  only  vastly  increased  doses  prove  toxic.  Person- 
ally this  has  been  observed  many  times;  in  one  instance. 
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25  gra.,  givoi  hypodermically  to  a  year  old  child  snfler- 
ing  from  the  enteric  form,  although  administered  8  to 
20  honra  prior  to  the  pending  paro^sm,  faUed  to  pre- 
vent it  and  the  little  fellow  died  during  tiie  chill.  Ton 
will  obserre  that  only  8.6  per  cent,  died  where  the  doae 
was  40  grs.  and  OTer,  while  Z2  per  cent,  died  with  30 
grs.  or  less. 

Toot  attention  is  called  to  another  point  of  error  in 
qninin  therapy  in  other  forms  of  malaria  as  well  as  this, 
and  it  ia  by  far  the  most  important  point  of  all — that 
of  failing  to  get  the  drug  into  the  blood.  It  is  ade- 
quately proven  and  generally  conceded  that  the  malarial 
parasite  destroys  its  host,  the  red  blood  cell,  on  sporula- 
tion,  thereby  setting  free  into  the  plasma  what  hemo- 
globin it  has  not  consumed,  there  to  remain  nntil  the 
liver  has  converted  it  into  bilirubin.  This,  frequently 
repeated  and  in  excessive  quantities  in  the  pernicious 
types,  crerwhelms  the  liver  with  work  till  its  function  is 
almost,  if  not  quite,  suspendecl,  and  a  stagnant  portal 
circulation  results,  hence  the  vis-a-fronte  causes  a  passive 
congestion  of  the  stomach  mucous  membrane  and  a  ces- 
sation of- its  functions,  both  secretory  as  to  hydrochloric 
acid  and  absorptive.  The  first  of  these  conditions  evi- 
denced by  alkaline  vomitue,  would  prevent  the  solution 
and  absorption  of  quiuia  put  in  the  stomach  in  other 
than  an  acid  solution,  were  we  able  to  keep  it  there, 
while  the  abolition  of  the  absorptive  function  would  pre- 
vent the  taking  of  qninia  into  the  blood  were  we  able 
to  maintain  an  acid  solution  on  the  stomach;  or  more 
accurately  speaking,  the  blocked  portal  circulation  would 
prevent  its  entrance  to  the  general  circulation  and  its 
application  to  the  parasite.  So  quinin  dosage  by  the 
stomach  is  in  many  instances  but  a  method  of  deceiving 
ourselves  in  the  belief  that  we  have  applied  this  specific 
in  a  case  where  it  is  needed,  while  in  fact  the  drug  haa 
never  reached  the  blood  where  the  parasite  lives. 

Just  here  your  attention  is  called  to  the  fact  that  all 
the  cases  where  quinia  was  thought  to  be  the  cause  of 
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bemoglobinuTia  have  been  caaee  where  it  was  gives  by 
the  Btomach  and  by  men  who  depend  on  the  stomach 
administration,  while  not  a  case  receiving  hypodermic 
administration  developed  the  disease  and  none  of  the 
men  who  depend  on  the  hypodermic  method  attribute 
the  disease  to  quinia;  the  death  rate  under  the  hypo- 
dennic  method  being  5.3  per  cent.,  while  that  nndei 
stomach  administration  is  20  per  cent.  This,  taken  in 
connection  with  doubtful  ability  to  saturate  the  blood 
through  the  stomach  in  pernicious  forms,  seema  quite 
significant 

It  is  claimed  that  hemoglobinuria  is  the  Dxanifestation 
of  an  idiosyncrasy  for  quinia.  Yet  no  case  of  onques- 
tioned  freedom  from  malaria  has  been  t^Merved  to  de- 
velop hemoglobinuria  from  qninin  administration,  and 
in  every  case  observed  and  reported  the  patient  had  tak^ 
quinia  for  other  troubles  and  mild  forms  of  malaria 
without  the  development  of  hemoglobinuria.  If  quinia 
produces  it  in  severely  malarial  subjects,  why  not  in 
mild  and  non-malarial  ones  P 

Those  cases  attributed  to  quinia  are  not  experiment- 
ally pioduced  or  based  on  physiologic  or  pathologic 
facte,  but  on  purely  paracelsian  empiricism.  Are  we  jus- 
tified in  adopting  this  method  of  reckoning  against  such 
preponderating  evidence  to  the  contrary  in  this  age  of 
enlightened  and  logical  therapy  ? 

The  commonly  accepted  symptoms  of  cinchonism  may 
and  do  cause  us  to  err  in  our  efforts  to  cinchonize  our 
patients  by  the  stomach,  for  of  tinnitus  aurium,  nausea, 
relaxed  and  moist  skin,  dilated  pupils,  generally  ac- 
cepted as  indicating  quinia  in  the  blood,  the  two  former 
are  most  depended  on  and  least  reliable.  In  fact,  I 
do  not  believe  them  due  to  quinia  in  the  blood  at  all, 
but  to  the  application  of  quinia  to  the  end  organs  of  the 
nerves  in  the  stomach  mucous  membrane.  They  are 
like  the  urticaria  due  to  gastric  irritation,  a  manifesta- 
tion of  the  irritation  of  those  nerves  by  quinia.  Not  in- 
frequently  violent   complaint  of  those  symptoms   has 
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been  made  daring  the  stomach  administration  of  qoinia 
and  b;  changing  to  the  hypodermic  method,  eren  with 
an  increaeed  dose,  the  complaint  has  ceased.  Yon  viU 
pardon  a  brief  report  of  a  case  in  Qiia  connection  which 
illostrates  the  fact.  Urs.  C,  a  m&larial  cachectic  of  re- 
peated recmrent  attacks  during  the  last  12  months,  was 
sofFering  quotidian  malarial  parozysm.  Qninia  snl.  was 
prescribed  morning  and  night  in  gram  doses  after  Koch's 
method.  The  paroxysm  occorred  next  day  at  the  usnal 
honr.  Qninia  was  increased  to  three  grams  daily;  the 
next  morning  the  paroxysm  was  on  time  and  hemoglo- 
binnric  She  was  complaining  vehemently  of  cinchon- 
ism  and  insisted  that  no  more  qoinin  be  given,  as  it 
was  doing  no  good,  and  making  her  sick.  Now,  one  who ' 
in  the  least  feared  qninia  as  a  cause  of  hemoglobinuria 
would  hare  discootinned  it  when  the  disease  assumed 
the  hemo^obinnric  form  under  46  gr.  doses,  but  Ute 
method  of  administration  was  changed  to  hypodermic 
and  20  grs.  given  every  4  hours,  or  100  grs.  per  day, 
and  the  symptoms  of  cinchonism  largely  disappeared,  the 
nrine  cleared,  and  the  patient  made  rapid  recovery. 

In  this  case,  as  in  several  others  equally  as  emphatic, 
the  symptoms  of  cinchoniBm  complained  of  disappeared 
onder  the  increased  dosage  when  the  drug  was  removed 
from  the  mucous  membrane  of  the  stomach,  and  what 
some  would  have  considered  hemoglobinuria  produced 
by  quinia,  disappeared  under  vastly  increased  doses 
when  it  was  put  directly  into  the  blood.  The  only  ra- 
tional conclusions  to  be  drawn  from  such  cases  are,  first, 
the  quinin  applied  to  the  gastric  mucosa  produced  the 
symptoms  called  cinchonism  and  that  its  removal  per- 
mitted the  symptoms  to  subside;  second,  that  the  quinia 
had  never  been  absorbed  and  carried  into  the  blood,  and 
therefore  had  not  killed  the  parasite,  whose  ravages  con- 
tinned  till  quinia  was  so  applied  and  terminated  their 
career. 

Summing  up  the  evidence  for  and  against  quinia  as 
a  cause  for  this  disease,  we  have : 
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With  Buch  preponderating  evid^kce  against  qninia  aa 
a  causative  agoit,  that  portion  of  the  subject  is  left 
with  you. 

TREATHBNT. 

.  In  taking  up  the  treatment  of  this  diBease  I  shall  be 
as  brief  aa  possible,  giving  the  greater  time,  first,  to 
those  methods  on  which  ve  differ;  second,  to  those 
thought  most  important;  third,  those  not  in  common 
use — dwelling  but  little  on  those  measures  of  common 
acceptance  and  usage  among  us. 

The  inter-relation  of  cause  and  treatment,  or  the  de- 
pendency of  the  one  on  the  other,  has  caused  in  consid- 
ering the  first  the  foreshadowing  of  the  most  im- 
portant feature  of  this  portion  of  our  subject.  If  the 
disease  is  due  in  part  or  whole  to  malaria,  the  treatment 
should  be  to  remove  the  cause  by  administering  quinia, 
the  specific,  in  a  manner  sure  to  reach  the  parasite  in 
the  blood,  and  in  sufiBcient  dose  to  kill  with  cer- 
tainty. 

In  dangerous  diseases  like  this  we  should  never  re- 
verse the  order  of  the  old  Latin  maxim,  "curare,  cito  et 
jucunde."  "Curare"  should  stand  first;  and  in  select- 
ing methods  of  administration  the  one  surest  to  cany 
the  remedy  to  the  parts  desired  should  without  excep- 
tion be  our  choice,  so  long  as  imminent  danger  to  life  is 
not  incurred — ^hence,  intravenous  or  hypodermic  ad- 
ministration should  be  resorted  to  in  medicating  a  pa- 
tient suffering  from  this  trouble. 

In  dosage  of  qninia  one  should  steer  well  on  the  side 
of  the  drug,  remembering  that  the  parasite  is  of  that 
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type  most  reeUtant  to  quinia,  and  as  a  rule  has  becoma 
to  some  extent  habituated  to  the  drug.  Bearing  these 
facts  in  mind  and  taking  for  onr  base  the  dose  that 
ordinarily  proves  efficient  in  other  forms  of  malaria, 
an  average  of  30  grs.  daily,  we  Tonld  take  for  an  average 
dose  in  this  condition,  40  grs.  intravenously  or  hypo- 
dermically  per  day,  ontU  the  next  period  for  an  exacer- 
bation is  safely  passed,  and  continue  it  in  half  that  dose 
nntil  the  second  expected  exacerbation  is  safely  passed, 
when  it  should  be  discontinued  for  three  or  four  days, 
and  repeated  in  30  to  30  grain  doses  every  four  to  six 
days  till  five  or  six  weeks  are  passed  without  a  paroxysm. 
In  the  primary  administration  of  the  remedy  one  should 
remember  that  the  older  the  parasite  the  greater  its 
resistant  power  to  quinia;  therefore  the  sooner  it  is  ad- 
ministered after  the  parasite  has  sporulated  (the  onset 
of  the  paroxysm)  the  easier  it  is  killed  and  the  surer 
is  one  to  prevent  the  next  paroxysm,  which  in  pernicious 
malaria  frequently  means  death  to  the  patient. 

Since  Ivanoff, '  by  a  careful  study  of  the  effecte  of 
qninia  and  methylene  blue  on  the  malarial  parasite, 
has  proven  that  quinia  has  its  greatest  affinity  or  toxic 
efFect  for  the  chromatin  or  nucleus  of  the  plasmodium, 
which  constitutes  nearly  the  whole  of  it  soon  after  hatch- 
ing, and  loses  it  as  the  achromatic  zone  accumulates 
around  the  nucleus  as  the  parasite  grows  older  and  larger 
(a  fact  well  proven  clinically  long  since) ;  and  that 
methylene  blue  has  greatest  afOnity  for  the  achromatic 
zone  (nicely  portrayed  by  Romanovaky's  method  of  stain- 
ing), it  behooves  us  to  remember  methylene  blue  in 
cases  where  we  are  called  so  late  that  quinia  alone  mi^t 
fail  to  prevent  the  pending  paroxysm,  and  to  combine 
then  the  methylene  blue  in  3  to  6  grs.  doses,  two  or 
three  times  daily.  Another  characteristic  of  methylene 
blue  that  recommends  it  in  these  cases  is  its  sedative 
effect  on  the  nervous  system  as  portrayed  by  Hughes 

1.  D«ntieb«  IML  Woebnachrin,  Umj  2,  IVOl. 
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and  Lovel&ce,*  where  of  22  cases  of  acute  mania  treated 
with  it  16  received  natural  refreshing  sleep.  Of  four 
cases  of  this  disease  reported  treated  b;  methylene  bine 
there  were  three  cases,  or  75  per  cent.  recoYeied.  Of 
the  19  cases  reported  treated  with  qninia  hypodermicaUj 
only  one  death  is  reported,  and  that  occurred  within 
48  hours,  showing  that  it  was  the  result  of  the  parox- 
ysm bad  prior  to  any  treatment,  and  not  after  quinia  ar 
any  other  remedy  might  have  prevented  it. 

The  tardiness  of  the  effect  of  arsenic  as  an  anti- 
periodic  practically  pate  it  ont  of  consideration  in  con- 
ditions so  pernicious,  and  its  tendency  to  irritation  of  the 
renal  epithelium  also  oontraindicates  it  There  is  no 
other  drug  whose  mention  in  this  connection  is  worthy 
of  our  time. 

Considering  other  conditions  for  treatment,  the  in- 
activity of  the  liver  stands  first  and  a  cholagogne  ie  cer- 
tainly indicated,  for  the  presence  of  free  hemoglobin  in 
the  plasma  would  alone,  if  undistuihed,  soon  prove 
fatal,  to  say  nothing  of  the  stagnant  portal  circulation 
obstructing  nutrition  and  medication  intended  to  al- 
leviate other  conditions.  Calomel  is  certainly  one  of 
the  best,  if  not  the  best,  cholagogue  and  its  inofEensive- 
nesa  to  the  mucous  membrane  of  the  stomach  com- 
mends it  highly  in  this  trouble  where  nansea  is  a  pre- 
dominating feature,  hence  calomel  in  small  doses,  often 
repeated  (Vi  gr.  every  half  hour)  is  a  favorite  and  justly 
BO,  and  I  would  add  1-20  gr.  of  hyd.  bichlorid  hypo- 
dermically  every  five  hours  till  the  liver  is  well  aroused, 
with  massage  of  the  liver  or  mustard  plasters  ovs  it 
to  the  point  of  thorough  redness  of  the  hIciti.  Of  the 
200  cases  reported  all  save  one  were  treated  with  calo- 
mel as  a  cholagogue  and  I  note  that  the  greater  one's 
experience  with  this  disease  the  more  argent  is  his  ad- 
vocacy of  calomel. 

Certainly  to  onload  all  effete  material  from  the  bowels 
and  stimulate  their  eliminative  function  would  add  to 

2.  Phlla.  Ued.  loar..  Uareb  22,  IBOS. 


the  chuoee  of  otir  patiest,  and  enemas  of  hot  wlntions 
of  8nlpb&t«  of  nugneeium  accomplish  this  quickest  and 
surely,  together  with  atimnlating  diaphoreeis,  a  valoable 
means  of  eliminating  much  undesirable  material  from 
the  blood  and  relieving  the  irritated  kidneys  of  some 
tax.    To  allay  the  nausea  and  vomiting,  iced  champagne 
has  pFOTm  most  efficient  in  my  hands,  with  ice  cold 
beer  a  close  second,  the  former  adding  stimulation  and 
the  latter  both  stimulation  and  diuretic  effect  to  its 
credit.    While  large  drafts  of  very  hot  water  have  often 
proven  very  efficacious  as  a  stomach  sedative,  as  well  as 
a  diaphoretic  and  stimulant,  one  of  my  advisers  strongly 
urges  this  as  the  most  important  treatment  of  all.    So 
soon  as  the  etomach  is  in  a  condition  to  appropriate  it, 
nutritious  fluid  food  should  be  given  at  regular  and 
proper  intervals.     For  the  kidneys,  hot  fomoitationa 
over  the  loins  or  perhaps  counter-irritants  with  mild 
diuretics  should  be  given,  every  effort  being  made  to 
save  the  kidneys  any  irritation  and  labor.    The  intra- 
venous inje(^ion  of  large  quantities  of  normal  salt  solu- 
tion serves  well  to  stimulate  over  the  depression,  and 
assists  in  eliminating  poisons  from  the  blood,  and  in 
one  case  reported,  where  entire  snppreesion  of  urine 
had  occurred,  it  started  up  the  renal  secretions  and  the 
patient   recovered   when   apparently   he   was   doomed. 
Stimulants  and  tonics  hypodermically  in  liberal  doses 
shoold  be  used  to  matntain  the  vital  functions,  and  here 
strychnia  stands  first.    So  soon  as  the  expected  parox- 
ysms are  safely  passed,  ferruginous  and  bitter  tonics  per 
OS  are  to  be  given,  steam  baths  and  sweat  baths  are 
recommended  and  have  to  commend  them  the  greatest 
relief  of  the  kidn^  by  their  diaphoretic  action. 

The  time  and  space  required  to  enumerate  writers 
and  practitiooers  who  have  assisted  in  these  efforts  are 
too  great  to  allow  their  recital,  hence  the  omisBion  of  a 
bibliography. 
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DISCUSSION. 

Dr.  Willum  KU.DBB,  Mcmphia,  T«nn, — Oiw  can  not  atudf 
diiMMM  bj  uay  mlea  of  logic,  but  we  cui  discuw  that  way. 
The  reader  of  the  paper  atatea  that,  among  about  170  caaM 
reported,  the  blood  wuunmatioii  vm  made  m  12,  and  T  of  theae 
12  did  not  show  the  nuUarial  paradtea;  if  that  were  bo,  I  ahould 
like  to  know  whj  he  einchMiiMd  theae  7  patientat  About  12 
jeara  ago  I  attempted, by  proxy.to  atadj  tbia  diaeaae  and  found 
in  a  wry  abort  time  tiiat  it  waa  exeeedinglf  uniatiafaetoiT. 
Then  I  attempted  to  place  myaelf  in  touoh  with  gentlemen 
in  the  rlcinltj  of  Memphis,  requeating  them  to  wire  ma  when 
they  had  auch  caaea  and  I  would  take  the  firat  train  to  tliem. 
Tbia  s!ao  proved  to  be  nnaatiafactoij.  I  then  decided  to  abide 
my  time  until  I  eould  get  a  visiting  aerrice  in  a  local  hos- 
pital where  I  could  study  the  disease  properly  from  beginning  to 
end.  1  think  it  is  illogical  to  attempt  to  olaaeify  the  mortality 
according  to  the  treatment,  irreapectiTB  of  the  pathologic  eon- 
ditiona;  whatever  remedy  we  uae  should  be  given  to  overcome 
the  pathologic  conditions  or  to  remove  the  etiologio  factors 
which  may  be  present  in  a  given  case.  Judging  from  the 
character  of  the  eases  reported  he  evidently  saw  cases  of  the 
intermittent  variety,  accMnpanied  by  chills  and  fever,  and 
auch  cases  are  exceedingly  rare  during  the'  seaaon  of  the 
estivo- autumnal  psraaitea.  They  are  found  in  the  spring  and 
early  summer  and  are  very  traJislent.  In  his  cases  he  found 
the  paraaites  persisting  tlirough  the  attack.  It  is  proper  te 
cinchonise  such  cases. 

Whst  is  the  pathologic  condition  to  be  found  in  such  cases? 
It  is  a  ataatoeia  of  the  kldneya  and  livn,  a  rapid  breaking 
down,  and,  if  present,  a  disappearance  of  the  malarial  para* 
sitea.  The  treatment  must  be  directed  to  that  end.  What  is  the 
pathology  of  the  blood  T  There  ii  a  hemtdysia.  If  yon  have 
atndied  the  subject  of  hemolysis  only  very  superfleially  you 
know  that  it  requires  a  speciflo  immune  body  and  a  comple- 
ment to  produce  it  TIte  normal  medianisro  of  this  in  ma- 
larial InfecUca  is  probably  for  the  deatruetion  of  infected 
red  blood  oells.  There  is  a  later  storage  of  a  aurplns  of  this 
specific  body;  the  complement  may  be  produced  either  by 
quinln  or  a  new  superadded  infection — either,  then,  may  be 
'  the  occasion  of  an  attack.  This  is  where  the  questicm  of  ad- 
ministration or  non-administration  of  quinln  comes  in.  In 
the  majori^  of  the  eases  Uie  hemolysis  effects  the  deatruetion 
of  the  parasites.  The  aubaequent  temperature  may  be  a 
guide;  as  a  rule,  the  present  malarial  infection  may  be 
Ignored.  The  doctor  has  ^ted  that  only  small  doses  of  quinln 
produce  the  hemoglobinnrie  fever,  and  in  one  case  he  produced 
It  with  90  grains;  if  that  U  a  small  dose  I  should  like  to 
know  what  he  considers  a  large  dose, 

I^at  sunnuer,  during  my  illness,  there  were  admitted  to  St. 


JoMph'i  Hoapltal  El  cmm  of  mftlarUl  bcmogfobiimrift,  ftad  all 
w*n  tnated  witk  liTpodiiinie  iBJactiona  of  quinin;  two  ■«- 
eorarcd.  On  tbt  otter  lund,  I  haTe  bow  »a  imbrakcB  wriea 
of  21  BMM  wlthoat  a  d«ith.  Tin  Buia  point  U,  Moid  dndaa- 
Ung  tlttM  palttnta.  Tak«  mdi  neunrM  u  jon  can  to  pn- 
*«at  httf  cbugti  Uldng  pUoa. 

I^  PuMK  A.  Jons,  MaapUt,  Tcna.— A  few  inj*  ago  I 
heard  Dr.  Oilar  ta^:  "TubcKnlMia  is  Um  Mptain  of  ths  men 
of  daatk."  I  aliiiuld  like  to  paraphnwo  that  expreatkn,  and 
•a^i  "Tubereoloaia  it  the  captain  of  daath  and  malaria  ii  his 
flnt  lUntcnaat." 

Wo  Itava  in  our  midat  to-daj  a  quartet  of  men  who  have  been 
working  in  malaria.  One  of  these  ia  Dr.  Kianaa,  and  there  ia 
no  man  in  this  oonntiy  who  nnderetanda  malaria  better  than 
beu  Then  we  hare  amtmg  ua  another  gentlanan  whom  we  all 
know  and  greatlj  respect,  and  who  haa  written  a  book  on 
malaria;  I  refer  to  our  ehalrmaln.  Dr.  W.  S.  ThsTer.  Again, 
we  have  another  gentleman  of  brawn  wbo  haa  be^  brought 
up  in  a  eaunti7  diatriot,  at  a  little  flag  station,  but  jH  who 
has  the  beat  equipped  Isboratorj  in  MUsisafppi ;  I  refer  to  oar 
eeeretarf.  Dr.  James  B.  McElnqr.  One  ia  a  wkeelhoiae;  tha 
other  an  Ajax.  Then,  too,  I  ask  that  Dr.  Sutherland  of  Hia- 
eieeippi,  another  man  who  baa  done  much  on  thia  subject  and 
a  man  whom  all  greatly  respect,  be  aaked  to  addreea  thia  Bec- 

Dk.  H.  L.  SnTBEBLanti,  Roeedale,  Hiss.— Thia  subject  has 
been  frequentlj'  discuieed  and  Uie  principal  feature  of  diaena- 
■i<Hi  always  is  aa  to  the  sdTisability  of  the  use  of  quinin.  I 
think  there  is  one  proposition  on  which  we  all  agree,  namdy, 
that  in  the  presence  of  an  active  catiTo-antumnal  infection  wa 
should  use  quinin.  It  seems  to  be  the  general  opinion  that  "the 
axietoice  of  the  hemoglobinuris  itself,  or  the  presence  of  some 
other  toxic  substance  in  the  blood"  (Thayer)  destroys  the 
parasites  and  renders  the  administration  of  quinin  nnneces- 
aary  and  therefore  harmful;  but,  in  my  otnerration,  this  ia 
not  always  true.  The  uie  of  the  microscope  should  then 
gorem,  in  these  cases,  the  use  of  quinin.  But,  unfortunately, 
only  a  very  srosJl  percentage  of  physirisns  practicing  in  sec- 
tions where  hemoglobinuria  occurs  bsTC  a  practical  knowledge 
at  the  use  of  the  microscope,  and  therefore  roust  And  simie 
other  method  of  determining  the  treatment. 

After  the  appesrsiice  of  hemoglobinuria,  my  first  attention 
is  directed  to  elimination,  snd  I  do  not  give  quinin  in  the 
flrst  twenty-four  hours;  if  the  ferer  continues  high,  I  gin 
15  or  20  grains  of  quinin  or  two  ounces  of  Warburg's  tincture. 
If  the  patient  bai  taken  quinin  preceding  the  attack,  I  am 
not  in  a  hurry  to  give  more,  but  rather  await  the  result  of 
what  he  hae  taken.  I  can  better  illustrate  by  citing  two  cases 
in  point:    In  Auguet,  1901,  I  saw  a  case  with  a  temperature 
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of  101,  utd  uzt  dAj  lOe,  ud  the  tbird  daj  1M.8,  when  I 
g*T«  two  oaneoi  d  Warburg's  tineture,  kud  bfi  temperBture 
dropped  to  101.  I  repeated  the  doae  And  hk  tcmperatnro  be- 
eanra  normal,  and  on  the  fifth  dajr  of  the  diaeaoe  there  wwe  a 
f«w  eatiTO-autonuul  orgBmims  prpMiit. 

Oct.  SO,  1902,  mj  eon  had  a  chill  and  in  the  next  fortj- 
d^t  hoara  took  48  ^rain*  of  quinin.  Sereral  houra  after  the 
laat  doM  he  bad  a  chill  with  fsrer,  which  aoon  aubaided  and 
I  gave  no  more  qoininj  in  thlr^  houra  after  the  last  doM 
of  quinin  he  had  another  ehlll  with  henK^lobinuria,  bat  hia 
temperature  did  not  go  orer  102,  and  in  another  twenty-four 
honra  hij  nrine  lutd  cleared  and  temperature  waa  nonnal.  I 
mppoeed  he  had  had  auCeient  quinin  prior  to  tlie  hemoglob- 
isurie  attack  to  Iclll  tlie  malarial  organiama,  A  blood  exam- 
ination made  hy  Jtr.  Erauaa  of  Memphis,  October  31,  showed 
"very  actire  estivo-autumnal  infection,"  and  I  began  the 
adndniitration  of  quinin  again.  Theaa  two  caiaa  prore,  to  my 
mind,  that  in  sotne  eaaea  at  leaat  quinin  should  be  giren, 
while^  psrhapa,  in  a  majori^  of  coses,  thej  get  along  better 
without  it ;  and  I  have  adopted  the  rule  tiiat  where  the  fever 
following  heniogloUnuria  oontimiea  high  after  tewntj-four 
hours,  or  from  a  temperature  aa  low  as  101,  Its  tendency  U 
to  go  higher  each  succeeding  daj,  I  give  quinin,  and  following 
this  rule  I  find  I  give  it  in  about  half  of  taj  caaes. 

Dk.  J&ins  B.  HoEuoT,  Btorall,  Miag.— I  agree  with  the 
reader  of  the  paper  in  the  statement  that  hemoglobinnrie 
fever  Is,  in  the  majnity  of  cases,  due  to  malarial  infection, 
niat  paraaites  are  not  always  found  in  the  peripheral  clnm- 
lation  is  due  to  several  drcnmstances.  Stopbens  and  Christo- 
pher think  it  ia  due  mainly  to  the  fact  that  quinin  has  usually 
been  administered  previous  to  the  occurrence  of  black  water. 
This  is  undoubtedly  tme,  but  I  have  seen  at  least  one  case  in 
wliich  parasites  were  present  previous  to  the  attack ;  no  quinin 
waa  admfniatered  previous  to  nor  during  the  course  of  the  dis- 
ease, and  the  parasites  disappeared  a  few  hours  after  the  onset. 
I  have  surmised  that  Uuh  is  due  to  the  fact  that  in  the  extreme 
hnnolfsia  which  talces  place  the  cells  of  low  resistance  will 
naturally  be  the  first  to  be  destroyed,  consequently  the  cells 
containing  parasites  are  usually  flrat  destroyed.  The  para- 
sites, being  set  free  in  the  plasma,  soon  die. 

I  liave  observed  more  than  fifty  cases  of  this  diaeaae  and  in 
19  eaaea  have  made  repeated  blood  examinations.  In  only  S 
tf  these  have  parasites  been  present,  eativo-autumnal  in  A 
and  double  tertian  in  1.  The  malarial  nature  of  the  remain- 
ing 14  was  demonstrated  by  the  leucocytic  variation  and  pig- 
mentaticni  characteristic  of  malaria,  and  by  the  character  of 
the  febrile  attack  previous  to  the  development  of  black  water. 

As  to  the  relation  of  quinin  to  hemogtobinurio  fever,  in  a 
few  instanoea  black-water  fever  develops  in  the  course  of  a 
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mftlftrikl  infection  in  whicli  no  qnlnin  hu  been  kdmlniiUnd, 
M  in  Uis  cmM  jnst  referred  to.  But  in  tlia  nujorit;  of 
tturn  it  ooenrt  In  the  ooime  of  ui  old  DMUwiftl  infection  In 
which  quinin  haa  been  kdminittered.  And  oqr  axperi«twa  !• 
in  Mword  with  Uie  finding!  of  the  nwluia  eommieeion  ta  tba 
roT*!  locie^,  which  ooncludea  that  blndc-wnter  fsrer  i*  of 
maUriftl  origin,  bnt  that  it  ia  not  a  malarial  attadc  par  ae; 
that  in  the  majority  of  caaes  quinin  ia  the  immediate  caoM- 
tive  agency.  I  baTe  never  aeen  a  pure  quinin  hemoglobinuria, 
though  it  undoubtedly  baa  occurred. 

The  few  ezperimenta  which  have  been  made  ut  vitro  to  deter- 
mine the  hemolytie  effect  of  quinin  in  theae  eaaea  have^  ao  tu 
aa  I  know,  been  negatiTa.  Recently  I  hare  been  mnbing  arane 
experimenta  along  this  line  which,  though  limited,  indicate  that 
quinin  haa  a  hemalytic  action  on  the  blood  of  these  caiei- 

Aa  to  treatment,  oeeaaionallj  in  caaea  of  intermittent  hemo- 
globinuria— and  I  may  aay  that  anch  eaaea  are  comparatiTely 
rare  in  my  experience — quinin  need  cautioualy  may  be  of  bcne- 
flt.  But  aa  a  rule  in  the  caaea  of  oontinnous  hemogLobiuuria 
I  do  not  think  that  quinin  ihould  be  adminiatered.  In  the 
flrat  place,  it  ia  not  indicated,  aa  the  paraaitea  ara  not  naually 
preaent,  and  when  preaent  ita  administration  haa  aggraTated 
the  ooudition  in  my  experience,  aa  the  two  Allowing  eaaea 
will  show:  In  the  flrat  case  of  the  leriea  of  the  19  caaea  re- 
ferred to  above,  parasites  were  obaerred  during  the  ooune  ol 
the  disease,  on  the  third  day  when  the  urine  had  begun  to  clear. 
Fdllowing  Baatianelli'a  rule,  I  determined  to  administer 
quinin.  Seven  and  a  half  grains  were  given  hypodermatieally 
and  four  graina  ordered  per  oa  every  four  hours.  Two  hours 
after  the  first  dose  the  urine  became  black,  suppreaaioa  and 
death  following  during  the  night.  Whether  this  was  due  to  the 
aporulation  of  a  new  group  of  paraaitea  or  to  the  quinin  ad- 
ministered, I  am  unable  to  aay. 

In  ease  number  ten  of  the  aeries,  paraaitea  were  obaerred 
during  the  courae  irf  the  first  di?  of  black  WBt«r  when  the 
urine  waa  clearing.  Quinin  waa  administered  and  a  few  bonra 
afterward  black  water  returned  with  an  aggravation  of  all  the 
symptoms.  Quiuin  was  iuunediatdy  diacontinued,  and  the 
patient  recovered. 

Da,  W.  S.  Thatxb,  Baltimore— Thera  is  little  of  value  that 
I  can  say  which  haa  not  already  been  said  by  those  who  have 
had  much  more  ezperienoe  with  this  condition  than  I.  Hemo- 
globinuric  fever  does  not  occur  in  Baltimore.  Those  eases  that 
I  have  seen  I  have  visited  at  distant  pointa — in  Virginia,  Ten- 
nessee and  North  Carolina.  My  knowledge  on  the  siJiject  haa 
been  obtained  mainly  from  literature.  One  should  remember 
that  hemoglobinuria  !s  not  a  symptom  proper  of  malaria;  it 
is  a  condition  for  which  malaria  c^ena  the  way;  ita  remark- 
able limitation  to  special  mklaria!  diatrlcta  is  also  well  known. 
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But  one  ibould  further  remember  that  hemc^IoblnurU  oceurg 
as  well  ia  a  variety  of  other  infectious  diseaacs.  It  may  oom- 
plicatA  typhoid  fever,  yellow  fever  or  amallpox.  In  malaria  it 
may  ocMur  at  the  height  of  aji  acute  paroiyam  when  para- 
•ites  are  present  in  the  circulation.  In  many  casea,  however, 
the  malaria!  attacks  diisppear  on  the  Srgt  outbreak  of  hemo- 
globinuria, and  paraaitea  can  no  longer  be  found  in  the  btood. 
Again,  the  condition  occurs  in  patients  who  have  recovered  for 
a  greater  or  lees  length  of  time  from  their  acute  malaria  and 
are  in  a.  condition  of  poatmalarial  cachexia.  This  ie  often  the 
case.  In  certain  parts  of  this  country  the  disease  is  met  with 
more  frequently  in  the  late  fall,  at  about  the  time  of  the  be- 
ginning of  frosts.  I  believe  that  it  is  fair  to  state  that,  in  the 
majority  of  cases,  within  twenty-four  hours  of  the  onset  of 
the  attack  of  hemoglobinuria,  the  parasites  of  malaria  are  not 
to  be  found  in  the  blood.  If  the  case,  however,  be  left  to  itself 
relapses  of  the  malaria  will  follow  sooner  or  later  in  many 
instances. 

Quinin  is  of  no  more  value  in  the  treatment  of  the  hemo- 
globinuria ,as  such  which  occurs  in  connection  with  malaria 
than  it  would  be  in  hemoglobinuria  connected  with  such  dit- 
Cftses  OS  yellow  fever  or  typhoid  fever  or  smallpox.  Quinin  ia 
of  value  in  removing  the  ultimate  cause — the  malarial  parft- 
■ite;  it  is  of  no  value  in  the  treatment  of  the  Immediate  con- 
ditions on  which  the  hemoglobinuria,  depends.  If  the  parasites 
do  not  disappear  from  the  blood  it  seems  to  roe  that  we  are 
booind  to  administer  quinin.  If,  in  a  ^ven  ease,  one  suspects 
that  the  patient  has  pernicious  malaria  and  microscopic  ex- 
amination of  the  blood  ia  impossible,  quinin  should  certainly 
bo  given  at  the  onset  of  the  trouble.  If,  however,  afier  twenty- 
four  hours  no  parasites  are  present  in  the  blood  it  may  be 
better  to  postpone  quinin  treatment  until  later. 

With  regard  to  the  deleterious  effects  of  quinin;  True 
quinin  hemoglobinuria  must  be  of  the  greatest  rarity  in  this 
country.  Cases  havv  been  reported,  especially  in  Sicily,  in 
which  the  most  minute  doses  of  quinin  have  produced  violent 
attacks  of  hemoglobinuria,  caaea  in  which  there  can  be  no 
doubt  as  to  the  nature  of  the  condition.  These  instances  de- 
pend probably  on  individual  susceptibility. 

With  regard  to  the  method  of  administration  of  the  drug 
it  is  hardly  worth  whil*  to  apeak.  Quinin  acta  most  promptly 
when  given  intravenously,  and  the  dihydrochlorate  gives  ex- 
cellent results  when  thus  administered. 

Db.  Wu^txb  S11BOP8HIBB,  Yoakum,  Texas — With  regard  to 
the  asaertion  by  Dr.  Krauas  that  I  studied  hemoglobinuria  by 
proxy,  I  want  to  say  that  no  one  examined  these  cases  but  my- 
iwlf.  I  reported  2fl  c«»e"  In  the  series,  and  I  had  some  I  did  not 
include  because  many  of  them  were  rather  indefinite — I  could 
not  give  in  them  a  fair  and  honest  consideration  of  the  subject. 


AiQDDg  th*  29  cMct  than  were  but  2  deaUu.  In  one  of  Umm 
k  pbrueUn  ukcd  nw  to  aUend  a  patient  for  him,  but  refused 
to  allow  ma  to  treat  the  caw  in  mj  own  way.  Thii  patient 
had  a  mild  parozyam  every  morning  tor  three  morning  and 
then  hemoglobinuria.  I  had  pramiaed  this  physician  to  gin 
the  patient  calomel  and  withhold  qninin  until  It  acteiL  I  aaw 
tbia  patient  at  4  p.  m.  one  day  and  I  realiaed  the  miatake  in 
giving  him  calomel  and  not  quinin  till  after  it  acted,  (or  Bcmrc* 
time  for  the  calomel  to  act  remained  before  the  next  paroxyam 
waa  due,  hut  I  had  promiaed  to  treat  the  case  aeoording  to  tiM 
pbyeician's  expreaaed  wiahea,  and  I  gare  him  calomel.  Of 
courec  it  did  not  prevent  the  next  parozyim.  When  I  returned 
borne  I  atked  that  phyaician  never  to  send  me  to  another  of  hia 
caaea  instructed.  Tlie  next  morning  thia  patient  had  another 
paroxysm,  entire  suppreuion  of  urine  and  a  fatal  end  followed. 

The  other  fatal  case  waa  one  in  which  there  waa  a  diitinct 
nephritis  present.  He  died  on  the  sixth  or  eighth  day  in  spite 
of  the  use  of  quinin.  Thus  out  of  29  casea  only  2  deaths  were 
recorded,  and  one  due  to  the  non-use  of  quinia. 

The  pathology  of  the  disease  bas  been  overlooked.  Ewing 
reports  examinations  of  kldneya  after  death  in  one  ease,  and 
be  said  be  was  unable  to  find  or  demonstrate  the  parasite  in 
the  peripheral  circulation,  but  at  autopay  the  kidney  capil- 
laries were  found  to  be  filled  with  them.  In  every  case  at 
antopey  in  the  pernicious  form  the  parasites  are  found  in  the 
spleen  and  the  brain  in  comatose  forms,  and  atomach  and  in- 
testines in  the  choleric  or  enteric  forms. 

If  the  parasites  are  to  be  found  congregated  In  such  situa- 
tions in  forms  when  symptoms  are  referable  to  it,  wby  not  in 
the  kidnt^B  in  this  formt  The  fa«t  is  they  have  been  where 
autopsy  was  had  and  adequate  examination  made  in  reference 
to  the  non-appearance  of  the  parasites  in  the  peripheral 
blood.  I  should  like  to  refer  the  secretary  to  one  of  hia  own 
c««es,  where  it  waa  found  on  the  third  day  that  the  periphersJ 
blood  contained  them  after  repeated  n^ative  examination.  It 
has  been  noted  that  in  the  pernicious  form  of  the  fever  the 
parasite  seems  to  leave  the  peripheral  drenlation  and  in- 
vades the  central  circulation  and  organs,  hence  we  can  not 
depend  on  examination  of  the  blood  from  the  peripheral  cir- 
culation as  a  guide  to  oar  therapy  in  this  form  of  disease. 


SOME  CLINICAL  ASPECTS  OF  TTTBEBCULAB 
PERITONITIS. 


JOSEPn  EICHBERQ,  MJ}. 
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AmoDg  the  many  startling  results  that  have  followed 
the  introduction  of  laparotomy,  exploratory  or  ciiratiTCj 
none  shows  a  more  decided  departure  from  beliefs  ol 
a  former  generation  than  the  present  attitude  of  the  pro- 
fession vith  regard  to  tubercular  peritonitis.  The  sur- 
prising clinical  fact,  recorded  by  Sir  Spencer  Wella,  thai 
a  case  of  tubercular  peritonitis,  accidentally  opened  un- 
der a  mistaken  diagnosis  of  ovarian  tumor,  should  not 
only  recover  from  the  immediate  effect  of  the  operation, 
but  promptly  go  on  to  apparent  recovery,  and  end  in 
perfect  restoration  to  health  was  bo  anomalous  a  history 
that  it  savored  of  the  miraculous.  This  was  before  the 
days  of  bacteriology,  and  while  the  battle  as  to  the  single 
or  dual  nature  of  tuberculosis  was  a  great  pathologic 
issue.  With  the  knowledge  of  the  bacillus  as  the  one 
essential  feature  in  causation,  and  with  the  great  ad- 
vance in  surgical  technic,  the  pathologic  relations,  as 
well  as  the  clinical  features,  have  received  a  more  crit- 
ical study,  and  much  light  has  been  gained. 

Brunn'  gives  a  most  comprehensive  review  of  the  lit- 
erature of  this  subject  from  1635-1900.  Our  knowledge 
may  be  said  to  have  reached  its  greatest  development 
in  this  period.  Uany  of  the  tables  and  references  are 
taken  from  an  analysis  of  this  review.  Of  some  28,000 
cases  coming  to  autopsy,  many  of  these  were  healed, 

1.  Cent.    t.  allg.  ratb.  n.  Pith.  Aiiat.,  1M3. 
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mnny  ehnwed  co-existing  difiefli:«?t>  n{  otlifr  orgaus.  Tn- 
Wrcular  pcritonitii  was  totmA  in  2^  p^r  cent.  An  «»rly 
HR  MorgHgni  we  find  dcscriptinrnt  of  tubercular  peri- 
tonitis, with  the  sif^ificant  Btatpm<>Rt  that  it  freqiienlly 
occurred  with  pulmonary  tuherciiloDix,  and  a  sug;i(!»tinn 
of  the  similarity  of  adhesions  hf^n*  formal  with  thone 
observed  in  the  pleune  and  pericaniium.  Almost  a 
century  of  study  has  thus  been  given  to  this  particular 
form  of  tubercular  disease. 

The  peritoneum  may  be  one  of  the  sites  of  local  mani- 
festation of  a  generalized  miliary  tuberculosis,  but  the 
term  tubercular  peritonitis  is  generally  underxtood  to 
apply  to  the  chronic  form  of  the  disease,  which  in  a 
iiieiuure  constitutes  a  distinct  sfFection.  Even  here  the 
process  is  usually  secondary  to  diM-nne,  appearing  pri- 
marily in  some  distant  part,  most  commonly  the  lungs; 
or  the  peritoneal  involvement  may  follow  by  direct  ex- 
tension or  by  dissemination  throiij;h  the  Ij^iph  paths, 
or  by  a  simple  process  of  grafting  from  a  previously 
ruptured  tubercular  focus  having  access  to  the  peritoneal 
sac,  and  sowing,  as  it  were,  tlie  elemeuta  of  the  disease 
over  the  entire  membrane. 

As  primary  foci  near  the  abdominal  cavity  may  be 
inentiooed  psoas  abscess,  caries  of  the  vcrtebne,  tu- 
berculosis of  the  gcnitourioary  tract  in  both  male  and 
female,  including  the  suprarenal  gland,  tubercular  ul< 
ceration  of  the  intestine,  solitary  tubercle  of  the  spleen, 
and  tubercular  disease  of  the  retroperitoneal  glands. 
Some  cases  of  tubercular  peritonitis  appear  to  be  pri- 
mary, as  shown  partly  by  the  manifestly  greater  age  of 
the  diseased  parts  of  the  peritoneum  when  contrasted 
with  the  evidence  of  tuberculosis  in  the  other  organs, 
in  part  by  the  absence  of  any  other  discoverable  tn- 
bercular  deposit.  In  children  the  appearance  of  pri- 
mary tubercular  peritonitis  is  more  frequent  than  in 
adults;  of  22  cases  reported  by  Billiet  and  Barthez,  12 
were  classified  as  primary. 

Tubercles  may  be  distributed  uniformly,  more  or  lees 
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thickly  set,  otot  the  entire  peritoneam,  or  they  may  form 
nodular  masses  of  Tarjing  aizea  which  midergo  caaeous 
or  nlceratiTe  changes,  and  thereby  fnmiah  the  nucleus 
of  aecondary  danghter  tubercles  in  the  vicinity. 

With  anch  multiplicity  of  leeiona,  and  with  the  aymp- 
toma  of  the  primary  pathologic  process  complicating 
most  irregularly  the  clinical  picture  of  the  peritoneal 
affection,  it  ia  not  surprtaing  that  there  should  be  a  wide 
range  in  the  symptomatology.  On  the  basis  of  the 
postmortem  findings  various  classifications  have  been 
made.  The  simplest  recognizes  two  forms,  the  dry  and 
the  exudative,  including  under  the  latter  bead  the 
caseous  and  the  purulent  varieties. 

From  a  clinical  standpoint  Hawkins  divides  all  cases 
into  (our  varieties : 

1.    Latent. 

3.  Severe,  with  ascites  and  a  spontaneous  tendency 
to  remissions  or  encapsulations. 

3.  Cheesy  purulent  form,  with  frequent  formations 
of  large  caseous  masses  and  adhesions. 

4.  Fibrous-adhesive  form. 

The  French  and  English  authorities  generally  describe 
three  varieties : 

1.  Ascitic. 

2.  Fibro-adberent. 

3.  Ulcerative  form  with  or  without  suppuration; 
while  Oalvani  gives  five,  and  Aldibert  has  some  eleven 
subdivisions. 

Judging  by  inoculation  experiments,  differences  in  the 
pathologic  product  of  the  bacilli  depend  in  some  d^ree 
on  the  source  of  infection.  Injection  into  the  peri- 
toneum made  with  fluid  obtain^  after  weakening  of 
the  bacilli  in  sputum  by  exposure  to  a  temperature  of 
60  degrees,  produces  rather  the  fibroid ;  the  use  of  a  fluid 
rich  in  bacilli  or  of  unemulaified  sputum,  the  cheesy, 
purulent  variety. 

Injection  of  the  first  tuberculin  of  Koch  produced  no 
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naction,  whereas  the  tid>ercnlin  B  cansed  proliferation 
of  the  inteitiiial  aerou. 

The  general  aymptomB  of  tubercnlar  peritonitia  ar« 
paio,  ferer,  emaciation,  anemia,  anorexia,  to  which  are 
to  be  added  aa  more  purely  local  manifeBtations,  change 
in  the  contour  of  the  abdomen,  ascites,  diarrhea,  or  con- 
Btipation;  and,  occasionflll;,  redness  or  inflammation 
about  the  umbilicus,  with  possible  perforation  and  form- 
ation of  a  suppurating  sinus  or  of  &  fecal  fistula;  pro- 
fuse and  Ter;  exhaustive  sweats  occur  in  the  caseooa 
and  ulcerative  varieties.  Of  physical  eigiiB,  the  most 
important  may  be  properly  said  to  be  the  alteration  in 
the  impressions  conveyed  by  palpation,  whether  in  the 
dry  or  exudative  cases.  In  children,  particularly,  the 
examiner  is  apt  to  be  impressed  by  the  manifest  mal- 
nutrition, 80  that  there  is  a  striking  contrast  between 
the  distended  abdomen  and  the  general  emaciation. 
With  the  patient  on  the  back  and  the  abdomen  relaxed 
to  the  utmost  possible  extent,  there  will  usually  be  noted 
an  oval  or  round  distension  of  the  cavity,  very  different 
from  that  due  to  ascites,  arising  from  other  causes. 
There  is  not  the  tendency  to  bagging  in  the  groin,  or 
above  the  iliac  fossa.  If  liquid  be  present,  it  is  rarely 
perfectly  free  in  the  abdominal  cavity,  being  bounded  in 
one  or  other  direction  by  firm  adhesions.  After  ab- 
sorption of  this  fluid  the  exploring  hand  experiences  a 
sense  of  tension  or  hardness  in  the  abdominal  wall,  a 
peculiar  elastic  resistance,  which,  according  to  GriBoIl^ 
is  found  in  no  other  malady,  and  which  has  been  de- 
scribed by  DeMuBsy  as  an  incomplete  elasticity  with  re- 
sistance, ae  though  the  hand  were  plunged  into  firm 
dough. 

In  addition  to  this  the  abdominal  wall  may,  over  cer- 
tain areas,  give  an  impression  of  plaque-Ilke  thickening, 
there  being  in  these  places  increased  induration  and  re- 
sistance. Palpation  should  always  be  made  by  lay- 
ing the  whole  hand  gently  yet  evenly  on  the  abdominal 
wall,  and  then  carefully  indenting  the  fingers,  preferably 
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moving  all  the  fingers  together,  eo  that  no  indeatation  of 
the  walls  oochtb  at  any  one  point.  In  this  manenver 
it  will  occaeionally  be  foond  that  adhesioiu  and  loops  of 
intestine,  particularly  when  disiended,  may  simulate 
tnmoTs,  especially  in  the  region  of  the  cecnm.  Occa- 
sionally loops  of  intestinal  coils  may  be  seen  and  felt 
through  the  thinned  muscular  wall ;  this  is  ezceptionaL 
Palpation  will  also  show  the  preeence  of  fluids,  which 
may  or  may  not  obey  the  law  of  gravity  with  the  pa- 
tient's change  of  posture. 

Attention  has  already  been  directed  to  the  cases  with 
exudation  as  comtituting  a  special  class;  yet  the  value 
of  such  classification  may  well  be  questioned,  when  it  la 
remembered  that  in  very  many  cases  the  presence  of 
abundant  fluid  constitutee  rather  a  phase  than  a  form 
of  the  malady.  In  children,  for  the  most  part,  and  in 
many  adults,  the  so-called  ascitic  form  is  only  transitory, 
and  the  fluid  is  later  resorbed;  so  that  the  value  of 
effusion  as  a  symptom  may  depend  on  the  period  at 
which  the  case  is  seen.  It  may  even  happen  that  as  the 
effusion  disappears,  the  contour  of  the  abdomen  changes, 
though  a  permanent  meteorism  usually  occupies  the 
space  occupied  by  the  fluid.  Thomayer  has  called  at- 
tention to  a  physical  sign  of  some  value.  In  the  short- 
ening of  the  mesentery  resulting  from  tubercular  infil- 
tration, retraction  takes  place  toward  the  base  of  at- 
tachment, so  that  the  entire  mass  of  intestinal  coils, 
when  not  previously  adherent,  is  drawn  upwards,  back- 
wards, and  to  the  right,  while  the  fluid  exudation  ac- 
cumulates below,  and  to  the  left 

By  this  change  the  E^mmetry  of  the  abdomen  is  often 
disturbed,  as  may  be  verified  by  inspection,  palpation 
and  percussion.  Palpation  will  also  dolose  the  presence 
of  the  transverse  induration  about  or  just  below  the  level 
of  the  umbilicus,  due  to  the  infiltrated  and  curled-op 
omentum.  This  sign  is  wanting  where,  as  ofton  hap- 
pens, previous  adhesions  have  fixed  the  omentum  to 
some  of  the  pelvic  viscera  or  to  its  brim.    Where  ta- 
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benml&r  nlcention  ezirts,  particularly  if  multiple,  moT- 
able  cylindrical  nuBW,  in  reality  the  boae-Uke,  greatly 
infiltrated  intestine  can  also  be  outlined.  In  aome  In- 
stancee  a  distinct  friction  rub,  either  localized  or  more 
general,  will  be  noted;  it  may  be  a  very  mild  friction, 
vhat  tbe  French  writers  term  starch-like,  amidonienns. 
or  an  nnmiatakable  hanh,  rasping  mb.  Auscultation 
may  be  employed  to  control  or  check  the  results  of  pal- 
pation. During  palpation  one  obaerrer  describes  tits 
condition  as  suggesting  that  the  abdominal  wall  and 
subjacent  viscera,  firmly  united  by  adhesion,  oould  not 
glide  over  each  other.  The  friction  rub  is  felt  more 
frequently  in  the  upper  quadrants.  Percussion  cor- 
roborates the  presence  of  the  fluid,  and  its  data  should  be 
carefully  noted.  It  will  inform  us  as  to  whether  tbe 
fluid  is  movable  or  sacculated  in  small  pockets,  as  often 
happens;  according  to  QrisoUe,  in  one-tenth  of  the  cases. 

A  careful  record  of  the  areas  of  dullness  should  be 
kept  from  day  to  day,  for,  aa  Christie  has  remarked,  a 
striking  feature  coasists  in  tbe  atypical  character  of  the 
percuBsion  data,  changing  slowly  and  imperfectly  with 
change  of  posture,  but  often  varjfing  apontaneously.  It 
can  usually  be  determined  that  the  quantity  of  the  fluid 
is  incoDsiderable ;  it  may  amount  to  3  or  3  liters,  but 
never  equals  the  enormous  amounts  encountered  in  cases 
of  obatnictive  lesions  of  the  ports)  vessels. 

Of  the  general  symptoms  fever  is  perhaps  the  most  in- 
constant. It  may  be  encotmtered  at  one  stage  of  the 
disease  (usually  in  the  earlier  periods)  to  disappear  for 
many  weeks  or  months  and  return  when  ulceration  takes 
place  in  some  of  the  caseous  masses.  The  number  of 
observations  on  the  temperature  is  not  very  extensive, 
yet  enough  has  been  collected  to  show  tbe  frequent  ab- 
sence of  fever  in  cases  where  the  diagnosis  has  been  con- 
firmed by  autopsy  or  by  laparotomy.  It  has  been  ab- 
sent in  the  majority  of  my  own  cases.  In  16  cases 
observed  by  Hinterberger  there  was  fever  following  the 
operation  in  14;  five  times  it  had  existed  before,  9  times 
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it  developed  for  the  flrat  time  after  operatios,  and  two 
cases  remained  af^rile  throughout.  Id  several  cases 
ocduring  in  1117  own  practice,  other  physidana,  while 
inclined  to  the  diagnosis  of  tnbercnlar  peritonitis,  had 
found  the  absence  of  fever  an  insuperable  barrier  to  snch 
a  coDclnston.  Hi^  fever  nenally  accompanies  ulcer- 
ative tissue  destruction.  Pain  may  be  entirely  absent. 
It  occurs  in  the  majority  of  all  cases;  it  is  oftentimes 
constant  and  fixed,  though  it  may  change  both 
in  intensity  and  location.  Its  development  is 
often  very  gradual,  consisting  at  first  in  a 
sense  of  uneasiness,  which  becomes  accentuated 
where  any  weight  rests  on  the  abdomen,  and  is  cer- 
tainly felt  on  pressure.  Despite  the  fixity  of  the 
lesion,  the  pain  may  be  erratic,  and  its  maximum  in< 
tensity  may  not  correspond  with  the  location  of  the 
trouble.  When  not  spontaneously  present  it  may  often 
be  developed  by  suddenly  releasing  the  abdominal  wall, 
previously  depressed  by  firm  and  gradual  application  of 
the  flat  of  the  band,  aa  so^ested  by  Henry.  In  adults 
persistent  abdominal  pain,  with  no  other  symptom  than 
progressive  emaciation,  would  suggest  a  possible  tu- 
bercular peritonitis.  The  tenderness  over  infected  viscera 
may  become  extreme. 

Diarrhea  is  the  re^lar  accompaniment  of  tubercular 
ulceration  of  the  intestine,  but  in  other  forms  constipa- 
tion is  the  rule.  There  may  be  but  one  movement  daily, 
but  the  dejections  are  liquid,  and  this  fact  may  be  util- 
ized in  diagnosis.  In  children  the  stools  are  often 
acholic  (Berggriin  and  Katz),  though  there  is  no  jaun- 
dice or  bile-coloring  matter  in  the  urine,  the  clay  color  of 
the  stools  being  due  .to  excess  of  fats.  On  the  other 
band,  the  constipation  may  be  moat  aggravated,  and 
may  go  on  to  complete  intestinal  obstruction,  duo  to  the 
pressure  of  strands  of  adhesion,  twisting  or  paralysis  of 
the  bowels,  or  the  formation  of  large  tumor  masses  in 
which  intestinal  coils  become  adherent.  The  obstruction 
usually  ends  by  yielding  either  spontaneously,  or  with 


medication,  after  some  days.  Death  has  reBolted,  the 
end  coming  ilowly  after  twenty  to  thirty  days.  Anorexia 
ia  frequent ;  vomiting,  especially  in  children,  is  rery  rare. 

Periumbilical  inflammation  may  occnr  in  other  forms 
of  mppnrative  peritonitis,  bnt  is  most  frequently  dne  to 
tnbercolosiB.  From  this  hasty  summary,  it  will  appear 
that  there  is  no  ahsolnte  sign  that  clears  the  diagnosis, 
which  is  often  to  he  made  only  by  ezclnaion.  Age  has 
a  most  important  bearing.  While  exceedingly  rare  in 
cbildroi  nnder  one  year  of  age,  one  case  only  in  300 
collected  by  Carr,  the  early  periods  of  life  oontribate  the 
largest  contingent,  a  fact  frequently  overlooked  because 
of  the  tendency  to  apontaneoos  cure ;  it  is  infinitely  the 
most  commtm  form  of  peritonitis  between  the  ages  of 
six  and  ten,  and,  though  beginning  acutely,  may  soon 
become  subacute  and  thus  continue  throughont.*  Spon- 
taneous cure  has  baffied  many  students ;  yet  no  one  would 
to-day  repeat  such  a  criticism  as  this  of  Siredey:  "We 
believe  that  Hilton  Fagge  Buffers  from  a  straoge  illnsion 
when  he  says  that  the  majority  of  children  suffering  from 
tubercular  peritonitis  may  be  cured  by  mercurial  lini- 
ments, and  we  hasten  to  add  that  such  observations  as  he 
has  cited  in  support  of  bis  views  are  absolutely  value- 
less." It  is  difficult  to  divorce  from  the  professional 
mind  the  idea  of  necessary  fatality  in  connection  with 
tuberculosis  of  any  internal  parts. 

In  doubtful  cases  with  ascites,  the  withdrawal  of  fluid 
has  been  recommended  for  agglutination  and  inoculation 
teats.  Benediz  claims  to  have  found  a  positive  agglu- 
tination test  in  a  dilution  of  one  to  ten,  while  a  non- 
tubercular  ascites  failed;  both  conclusions  were  cor- 
roborated by  autopsy,  the  second  case  showing  cirrhosis. 
The  inoculation  test  in  lower  animals  would,  however, 
appear  to  be  the  main  reliance.  Bactoriologic  ezamioa- 
tion  of  the  fluid  withdrawn  may  show  nothing,  yet  the 
same  fluid  will  promptly  give  rise  to  an  inoculation 
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tnberculosifl  ia  gumea-pigs.  A  most  important  factor  in 
diagnosis  is  the  coexistence  of  tuberculosis  in  other  locali- 
ties, particularl;  tuberculosis  of  other  Berous  membraues. 
Aran  has  formulated  his  view  that  tuberculosis  of  the 
peritonenm  often  is  a  part  of  a  more  generalized  process 
affecting  serona  membranes.  Goddier  says:  "Where 
there  is  tuberculosis  of  the  peritoneum,  there  is  always 
tuberculosis  of  one  or  both  plenrs  as  well,"  snd  other 
obserrers  have  directed  attention  to  what  is  termed  an 
isolated  tuberculosis  of  serous  membranes.  As  the  start- 
ing point  for  this  form  of  tnberctilosis  is  often  found  in 
the  genital  tract,  a  very  careful  examination  of  these 
organs  is  eeaential.  In  women  nodular  masses  of  varying 
sizes  will  frequently  be  found  in  and  shout  the  pelvis. 

Laparotomy  does  not  always  establish  the  diagnosis. 
Even  with  the  entrails  exposed,  error  is  possible.  Echino- 
coccus  vesicles,  the  ^gs  of  the  tenia,  and  simple  cell  in- 
clusions have  all  given  rise  to  tubercular  formations, 
whose  macroscopic  diagnosis  was  Lmpossible.  The  nature 
of  the  fluid  is  often  suggestive,  the  sacculation  of  the 
exudate,  the  whitish  opacity  or  bloody  tinge  of  the  liquid 
with  its  viscid,  jelly-like  consistence,  all  argue  for  tuber- 
culosis; absolute  certainty  is,  however,  only  possible  with 
the  microscope  or  inoculation  test ;  but  tuberculosis  may 
be  generally  assumed  as  the  cause  of  nearly  all  nodular 
tumors,  merely  on  the  doctrine  of  averages. 

We  now  come  to  the  question  of  laparotomy.  The  ex- 
ample of  Spencer  Wells,  of  performing  an  operation  un- 
der a  mistaken  diagnosis,  for  a  condition  which  then 
promptly  improved,  has  been  unintentionally  repeated 
several  times,  and  probably  will  continue  to  be  repeated. 
Too  much  credit  for  the  recovery  can  not  fairly  be  as- 
signed either  to  the  operation  or  the  operator,  Konig 
undoubtedly  is  responsible  for  the  popularization  of 
laparotomy  as  on  element  in  the  treatment ;  and  since  his 
day  there  have  been  many  undoubted  cases,  as  shown  by 
autopsy  or  by  survival  for  many  years  of  healed  tuber- 
culosis following  abdominal  section.    Indeed,  some  cases 
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are  on  record  of  ooexistiag  tubercnloeu  of  other  organa, 
in  which,  folloiriiig  operation,  these  additional  leaiona 
preeented  notable  improrement.  Has  this  not  been  sn^ 
other  instance  of  the  pott  hoe?  The  operation  is  con- 
Htantly  urged  b;  the  anrgeon,  and  Pribram  goes  so  far 
aa  to  advise  its  performance  in  ever;  case,  which  shown 
no  improrement  after  a  few  weeks  of  medical  treatment, 
even  where  there  is  a  pulmonary  complication. 

Good  results  have  followed  simple  incision,  irrigation 
of  the  cavity,  drying  of  the  peritoneum,  resection  of 
diseased  parte,  and  other  modifications.  The  eesential 
feature  seems  to  be  an  incision,  even  when  not  carried 
into  the  cavity ;  for  there  are  many  cases  in  which  the 
cavity  no  longer  exists.  Some  regard  as  essential  the 
mere  access  of  air,  and  Hosetig,  to  be  on  the  safe  side, 
merely  punctured  the  abdomen,  and  then  inflated  it  with 
sterilized  air,  thinking  thereby  to  impart  some  altered 
quality  to  the  bacilli.  Then  it  has  been  held  with  un- 
conscious humor  that  the  opening  of  the  abdomen  allows 
of  snch  rapid  drying  that  the  bacillus  dies.  Others  ro- 
gard  the  efEect  as  due  to  more  pronomiced  reaction  of 
the  serous  membrane  after  operation.  In  cases  with 
ascites  the  mere  mechanical  relief  following  withdrawal 
of  the  fluid  can  be  easily  understood ;  the  diminution  of 
pressure  may  also  allow  better  conditions  for  re- 
sorption and  improve  the  circulation.  It  is  a 
widely  entertained  opinion  that  operatwn  assists 
the  peritoneum  to  more  effective  isolation  of 
tubercular  foci  by  stLmolating  the  growth  of 
new  formed  connective  tissnes.  Another  more  moduli 
theory  would  explain  the  action  by  the  agency  of  auti- 
tozina,  whose  formation  is  started  by  the  operation,  or 
of  alexins  generated  in  the  blood ;  while  another  view  at- 
tributes the  improvement  to  the  actual  escape  of  the 
bacilli  and  their  spores  through  the  incision  the  moment 
they  have  a  chance  to  get  out  I 

After  all  this  elabonite  effort  at  e^lanation,  the  true 
answer  to  the  question  as  to  why  laparotomy  cures  tuber- 
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enlar  peritonitis,  is:  "Because  It  does  not."  The  per- 
centage of  recoveries  vithont  operation,  for  all  ages,  and 
with  or  without  complications,  is  greater  than  with  oper- 
ation. This  is  admittedly  true  of  all  forms  except  that 
with  effusion,  and  here  the  results  of  medical  treatment 
have  been  most  satisfactory ;  for  these  are  the  cases  which 
tend  most  commonly  to  spcoitaneous  cure.  In  the  couroe 
of  five  and  a  half  years  Herringham  observed  twenty- 
five  cases  diagnosed  as  tubercular  peritonitis,  of  which 
nineteen  recovered  without  operation,  and  three  were 
unimproved.  He  finds  the  only  justification  for  opera- 
tion is  a  return  and  increase  of  the  ascites,  after  punc- 
ture. Hawkius  reported  fifty-nine  recoveries,  all  but 
three  of  whom  were  treated  by  internal  medication.  From 
a  collective  report  of  112  cases  treated  by  operation, 
Hawkins  concludes  that  the  percentage  of  recoveries  is 
as  great  without  as  with  operation,  the  indication  for 
which  is  furnished  by  the  presence  of  marked  ascites. 
The  distinguished  surgeon,  Czemy,  cautions  against  ex- 
pecting too  much  from  the  operation,  whose  mortality 
in  his  hands  has  been  very  high,  for  out  of  ten  casee 
operated  on,  but  two  survived  after  three  months.  Ley- 
den  asserts  that  operation  furnishes  no  better  results 
than  can  be  secured  witbont  it.  He  attaches  little  im- 
portance to  experimental  inoculation  or  the  detection  of 
the  bacillus,  and  thinks  general  symptoms  suSScient  for 
the  diagnosis.  Where  abdominal  tension  from  fioid  is 
great,  he  recommends  occasional  punctures.  According 
to  Pic,  the  ulcerative  form  may  heal  in  children,  never 
in  adults;  the  fibroid  form  heals  in  both,  and  the  form 
best  adapted  for  operation  is  tuberculosis  with  asciteB. 
Wheeler  declares  that  the  operation  is  absolutely  oon- 
traindicated  where  there  is  do  exudation  in  the  abdcmten, 
or  where  there  is  abundant  development  of  nodules  and 
bands,  or  where  there  is  marked  tuberculosis  of  other 
organs,  especially  intestinal  ulceration.  With  this  view 
I  am  heartily  in  accord.    Wheeler  also  advises  against 


440 

drainage,  owing  to  the  likelihood  of  a  fistnU,  fecal  or 
tubercular. 

The  operation  baa  been  particular];  reconuncnded  for 
eindatiTe  cases  in  children,  but  in  the  last  number  of  the 
ArchiceM  of  Pediairict,  Quthrie  gives  a  snuunaiy  of  some 
personal  experience  showing  rccoTeriee  with  and  without 
operation  in  tlie  ratio  of  Ifi  per  cent,  to  50  per  cent.  His 
language  in  condemning  the  operation  is  not  without  a 
tinge  of  bitterness. 

Jaff6  has  shown  that  many  cases  reported  aa  cured 
still  contained  at  the  time  when  tbe;  subsequently  came 
to  autopsy,  smoldering  foci  of  tubercular  disease,  which 
requifptl  apparently  but  the  merest  accident  for  general 
dissemination,  or  for  reappearance  of  the  local  process 
in  sctire  form. 

The  opinion  that  a  diagnosis  of  tubercular  peritonitis 
calls  for  immediate  laparotomy  is  certainly  erroneous, 
not  to  say  vicious.  It  woold  be  responsible  for  many 
deaths.  In  the  hands  of  the  most  skilled  surgeon  tlie 
mortality  incidental  to  the  operation  per  a«  is  not  less 
than  10  per  cent.  Cases  requiring  rdief  by  operation 
can  be  temporarily  improTed  by  simple  puncture  and 
withdrawal  of  the  fluid.  The  majority  of  sucb  cases 
under  the  tonic  regimen  will  end  in  recovery  without 
operation.  It  will  be  found  that  some  cases  will  dis- 
appoint every  expectation  of  improvement,  under  any 
plan  of  treatment,  and  again  complete  recovery  will 
follow  under  conditions  apparently  most  unpromising. 
What  the  particular  factor  is  that  determines  the  tesue 
must  still  be  doubtful,  but  increasing  experience  and 
most  careful  analysis  of  figures  would  lead  us  to  place 
it  in  that  unknown  chemical  and  physiologic  property, 
the  native  resistance  of  tissues.  We  may  assume  a 
variability  in  the  toxic  properties  of  bacilli,  even  as  we 
see  variations  in  structural  details;  and  this  variability 
plus  the  equally  variable  inherent  constitutional  resis- 
tance gives  us  our  equation,  whose  resultant  is  nat- 
urally most  inconstant.     It  is    certain  that  the  peri- 
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tonetun,  perhaps  even  in  greater  degree  tban  most  other 
seroua  membranes,  poeseeses  the  property  of  finally  dis- 
posing of  the  tubercle  bacillos,  by  a  process  of  fibroid 
inclnsions,  so  effective  that  it  not  only  resnlts  in  a 
limitation  of  the  infected  area,  bnt  often  in  the  actnal 
destruction  and  disappearance  of  the  pathogenic  germ. 
We  find  ouraelves  coming  back  to  the  standpoint,  Trhich 
Yirchow  investigated  in  his  studies  of  the  "combat  be- 
tween the  cells  and  the  bacilli,"  and,  while  sparing  no 
endeavor  to  limit  the  possibilities  of  entry  of  the  bacil- 
lus, and  to  render  innocuous  those  sources  of  infection 
easily  controlled,  it  will  be  found  that  onr  best  weapon 
lies  in  so  fortifying  the  cells  which,  in  the  final  test, 
must  bear  the  brunt  of  the  fight,  that  the  natural  proc- 
esses of  reactive  infiammation  may  lead  to  the  de- 
velopment of  organized  fibroid  tissue.  As  in  the  fight 
against  tuberculosis  in  the  larger  arena,  so  here  the 
solution  will  be  found  in  giving  to  the  patient,  in  great- 
est abundance,  good  food,  pure  air,  unbroken  rest,  and 
ease  of  mind.  It  is  not  that  we  would  sli^t  the  sur- 
gical management  of  such  cases ;  but  surely  that  science 
is  best  which  by  early  recognition  of  diseased  condi- 
tions and  prompt  institution  of  appropriate  remedies 
protects  the  patient  from  the  necessi^  of  submitting 
to  the  hazard  of  operation,  with  the  poaaibility  of  no 
permanent  relief.  Immediate  recovery  from  the  effect 
of  the  operation  can  not  be  counted  on  advantage.  It 
remains  for  collective  investigation  to  show  the  per- 
centage of  patients  in  good  health  six  mouths  after  the 
operation,  before  determining  the  position  of  laparatomy. 
As  iUustratiog  somewhat  different  types,  I  append  a 
brief  history  of  the  following  cases : 

Case  1. — Diaerete  tubercles  of  perftoneuin,  probsiblj  sec- 
ondftiy  to  appendicitis,  with  ulcenitioii  diieovered  at  operation 
for  appendicitfa.    Recovery. 

S.  R.,  aged  12.  Haa  had  repeated  attacks  of  appendiciUs, 
aome  very  severe,  otbers  of  less  duration  and  intensity,  com- 
ing on  as  often  sa  erery  ttro  months  in  the  year  preceding  opera- 
tion. Vto^  always  pale,  tbin  and  feeble.  Bowela  habitually 
20 
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coniUpated;  no  appetite.  In  intarraU  between  attack*  no 
tandanMM  of  abdomen,  no  induration  or  aenBitiTencn  any- 
where about  abdomen.  Operation  for  rcmoYal  of  appoidix  in 
PebruaTf,  1802.  Appendix  thickened,  nirronndad  by  adher- 
ent omentum  and  Inteitinal  ooila,  imall  perforation  with  sac- 
culated cavitj  containing  a  few  drope  of  pua.  Neighboring 
loopi  of  email  InteiUne,  and  parietal  perltonaum  ibowed  lini- 
ited  munber  of  gray  nodules,  Arm,  tranilueent,  mrronnded  1^ 
a  pigmented  ereacent,  hut  apparently  giring  rise  to  little,  il 
any,  local  reaction.  Recovery  after  operation  prompt.  No 
subsequent  aymptoma  except  elight  bemia  in  line  of  incldan 
relieved  by  eeoond  operation.  Young  man  to-day  enjoys  ex- 
cellent health.  There  was  no  family  history  of  tubercular  dis- 
ease; no  signs  of  pulmonary  or  other  ioTolvaneiit  preceding 

Cask  2. — GeneraliEed  chronic  tubercular  peritonitis,  with 
special  localization  about  liver,  producing  chronic  perihepa- 
titis.   Ascites.    Repeated  puncture.    Death. 

J.  H.  patient  male,  aged  M,  single;  generous  liver.  Fam- 
ily history  good.  History  of  persistent  alcoholism,  never  car- 
ried to  excess.  Taken  sick  with  sudden  pain  in  abdomen,  moat 
marked  in  right  hypocbondrium;  chills,  fever  of  Intermittent 
type;  anorexia,  constipation,  gradually  increasing  distension 
of  abdomen,  dyspnea,  emaciation,  anorexia,  subsidence  at  fever, 
but  increase  of  abdominal  swelling.  No  cardiac  or  renal  dis- 
ease; no  jaundice.  Physical  examination  shows  abdomen  dis- 
tended with  ascitic  fluid,  freely  movable.  Liver  dulness  not 
easily  made  out.  Some  tendemcM  or  palpaUon  over  abdomen. 
After  withdrawal  of  2%  gallons  of  straw-oolored  fluid  liver 
dulness  found  to  be  slightly  increased.  Abdominal  walls  ap- 
parently thickened  and  unusually  resisting.  No  fever.  Re- 
accumulation  of  fluid  in  very  brief  period.  Death  six  months 
after  onset  of  symptoms  from  exhaustitm.  Autopsy  confined 
to  abdominal  cavi^.  Chronic  perihepatitis  (capsule  thick- 
ened so  as  to  measure  half  an  inch),  generalized  tuberculosis, 
parietal  peritoneum  about  one^narter  inch  in  tbidcness,  in- 
testinal coils  showing  few  adhesimis.  RetropwitonMl  glands 
enlarged,  reddened,  no  tubercular  inflltratiaa.  Diagnous  cor- 
roborated by  microscopie  sections. 

Casi  3. — ^Dry  adhesive  peritonitis  with  easeons  salpingitiB. 
Operation.  Final  reeoveiy  after  prolonged  suppuration  fran 
tubercular  dnus. 

L.  B.,  aged  81,  dressmaker.  Fairly  well  nourished,  sin^e. 
Family  history,  several  deaths  from  tuberculosis  in  direct  an- 
cestry. Never  been  vary  robust,  menstruation  at  16,  fairly 
t^ular,  painful.  Appetite  poor,  chronic  constipation.  No 
fever.  Some  pain  in  back  and  tenderness  over  abdomen. 
Physical  examination,  no  pulmonary  involvement.  Abdomen 
oval,  distended,  rather  resistant,  no  mas*  or  induration.    Ho 
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fluid.  Diftgnoeis,  tubercuUr  peritonitia.  Under  general  mei^ 
um  uid  mttention  to  bowels  ■ome  improTemeiit.  Four  montlu 
later  patient  passed  through  attack  of  tTpbold  fever  of  mod- 
erkte  severit]r,  during  which  pcraiHtent  abdominal  dUtenaioB 
was  most  distressing  symptom.  Complete  recovery  from  ty- 
phoid. Fain  in  abdomen  dull,  heavy  and  variable,  continned. 
Operation.  Qeneral  matting  together  of  all  viscera;  omentnin 
stretched  tightly  in  front  Iiad  to  bs  detached  from  borders  of 
pelvic  cavity,  showing  caseous  tuberculous  infiltration  and 
toftoiing  of  both  tubea,  several  tubercnlar  abscesses  in  pelvic 
cavity.  Following  operation  patient  has  gained  soms  in 
weight,  the  temperature  slightly  lower  in  range,  but  still  per- 
sistent. Exudate  still  being  poured  out,  however,  showing 
the  process  still  active. 

Removal  of  adnexa,  cleaning  out  of  tubercular  debris,  irriga- 
tion and  drainage.  Tedious  recovery  and  perBistence  of  dis- 
charge irom  sinus  left  after  removal  of  drainage  tube.  Irriga- 
tion of  fletulous  trairt  with  zinc  chlorid  solution;  no  eSect. 
Following  uHB  of  small  quantity  of  peroxid  of  hydrogen, 
marked  and  sudden  increase  of  pain  in  abdomen  with  collapse, 
probably  giving  way  of  adhesions  due  to  pressure  of  liberated 
gases  when  peroxid  reached  deeper  parte  of  tract.  From 
this  time  on  marked  aggravation  of  symptoms,  increased  dis- 
charge, great  pain  on  movement,  some  fever,  final  and  com- 
plete recovery  about  Ave  months  after  operation. 

CaBE  4. — Chronic  tubercular  peritonitis  with  sacculation  by 
formation  of  an  artificial  diaphragm  across  lower  part  of  re- 
tracted intestines  and  mesentery.  Operation  for  movable  kid- 
ney a  year  earlier  showed  no  tubercular  disease  In  abdomen. 
History  furnished  by  Dr  B.  P.  Kramer,  with  whom  this  case 
was  seen  in  second  operation.  Tubercular  fistula,  still  dis- 
charging. 

Mrs.  G.  T.,  housewife,  aged  33.  Uotber  of  five  children,  all 
healthy.  One  brother  dead  from  tuberculosis.  Other  family 
history  negative.  March  20,  1Q02,  operated  for  fioating  kid- 
ney, right  side.  At  that  time  pelvic  organs  normal.  Present 
illMess  of  about  six  months'  duration.  Abdominal  distress, 
intestinal  indigestion,  great  deal  of  flatus  and  pain  in  bowels. 
For  past  two  montha  gradually  increased  dropsical  swelling 
in  lower  part  of  abdomen.  Temperature  range*  from  90  F. 
in  morning  to  101  in  evening.  Examination  shows  fluid  in 
abdomen,  serous  in  character.  Confined  to  lower  segment  ot 
abdomen  and  pelvis.  Abdominal  walls  tense,  protruding; 
•version  of  nmbilicos,  no  tumor  discoverable.  Bowel  reson- 
ance does  not  change  when  position  of  patient  is  changed. 
Abdominal  walls  thickened  by  peritoneal  deposits.  Ovaries  and 
tubes  matted  together  so  that  they  can  not  be  palpated.  Men- 
struation r^fular  and  normal.  Urine  normal.  Feb.  12,  1007, 
laparotomy.    Ovariea  and  tulies  markedly  tubercular;  parietal 
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pcrftancum,  haring  dcpoiita  of  tubercles  and  tabtrinilar  hyper- 
trophy. Pelvio  organi  lepantted  from  intestinu  by  about 
three  quarts  of  bloody  mtoub  fluid,  which  becmme  partly 
^latinoua  on  espotUTfl.  Above  the  fluid  there  had  formed  a 
diapfarafpn  of  adheaioD  eompletely  walltug  off  Uie  intestine 
from  the  cavity  occupied  by  Uie  fluid. 

Ovaries  and  tubes  remored.  Abdomen  closed  without  drain- 
age. Primary  union.  On  the  twelfth  day  discharge  from  the 
lower  angle  of  wound  of  about  bulf  pint  of  same  fluid  as  be- 
fore. At  this  point  there  formed  a  fistula  the  si»  of  a  pin  he«d, 
which  continued  to  discharge  serous  tluid  up  to  date  of  dis- 
cbarge, March  14,  10O3. 

C*Bi  C. — Tubercular  peritonitis  wih  slight  ascites.  Chronic 
pleurisy,  operation,  no  iniprovemenL  Occurred  in  gjiiecologie 
service  of  my  friend  Dr.  Withrow  at  Cincinnati  Hospital. 

G.  Y.,  female,  aged  32,  housework,  colored.  Family  his- 
tory not  known.  Klenstruation  st  IG,  regular,  lasting  four 
to  Ave  days.  Complains  of  pain  in  abdomen,  especially  low 
down  iu  left  side,  extending  down  left  leg.  Some  ba^nche 
coming  on  in  paraiysmaj  never  pregnant.  Admitted  to  Cin- 
cinnati Hospital  Jan.  18,  1003.  Unable  to  work  for  three 
months  past.  Bwelting  of  abdomen  began  about  three  weeks 
before  admission  so  severe  that  she  could  not  near  her  elothea. 
Swelling  at  first  more  marked  on  left  side.  Swelling  varied 
from  time  to  time.  Not  much  pain.  T.  100.2,  F.  108,  E.  24. 
Blight  tendency  to  constipation.  No  appetite.  Some  resist- 
ance on  palpation  over  lower  half  of  abdomen,  wbero  re- 
sistance is  more  marked,  where  there  is  no  tenderness  on  deep 
pressure.  On  day  after  admission  dulneas  over  left  lower 
quadrant;  remainder  of  abdomen  tympanitic.  Enema  to  nn- 
Io«d  bowel  did  not  cbange  physical  signs.  Keit  day  dulness 
had  completely  disappeared.  Vaginal  esamination  n^ative. 
Evening  temperature  102.  Five  days  after  admission  dull 
area  in  lower  left  quadrant  again  present,  extending  some- 
what beyond  medisn  line  to  right.  Two  days  later  dull  area 
on  left  side  does  not  reach  to  median  line.  1  saw  the  nue 
eleven  days  after  admission.  There  could  then  be  made  out  a 
email  quantity  of  fluid  in  left  chest,  an  indurated  mass  lying 
transversely  across  abdomen  just  below  umbilicus,  about  1^ 
inches  in  thickness,  4^  inches  in  length,  not  tender,  slightly 
movable.  Peculiar  doughy  elasticity  of  abdominal  walls. 
Evening  temperature  reached  104,  Laparotomy  February  4. 
Incision  lli  inches  in  length  in  median  line.  Peritoneum 
thickened  and  gelatinous.  About  a  quart  of  straw-colored 
fluid  escaped.  Peritoneum  everywhere  thickly  studded  with 
tubercles,  those  in  the  pelvis  larger  than  cm  intestinal  or 
parietal  layers.  Wound  closed.  Union  by  first  intention.  Ap- 
parently nothing  gained  by  operation.     Temperature  ranges 
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for  Dext  month,  during  which  time  patient  was  under  obaerv^ 
tion,  continued  •onw  aa  before. 

Cabc  0. — Tubercular  peritonitis,  lecondary  to  ulceration  of 
intestine.  Indurated  bowel  palpated  through  abdominal  wall. 
Laparotomy;  death  in  eight  hours. 

Mrs.  E.  D.,  aged  48.  Married,  one  child,  housewife.  Still 
menstruating,  never  robust,  but  alwafs  well  until  one  year 
ago.  Began  to  have  some  pain  in  abdomen.  Pain  at  first  not 
constant;  abdomen  always  sensitive,  so  that  weight  of  hand 
accidentaJly  resting  on  it  as  she  l»j  in  bed  was  painful.  Not 
much  appetite.  Fever  for  three  months  with  pretty  constant 
diarrhea.  Lnrge  liquid  stools.  Anorexia.  Lately  very  pro- 
fuse sweating.  Abdomen  tense,  oval  distension.  A  movable 
^lindrieal  maat  felt  in  right  iliac  fossa.  No  pulmonary 
symptoms.  Vaginal  examination  negative.  DiagnoHis,  tuber- 
culosis of  bowel  with  peritonitis.  Operation.  Several  areas 
of  cylindrical  induration  of  bowel  discovered,  making  resec- 
tion impossible.  Pelvic  viscera  and  entire  parietal  and  visceral 
peritoneum  covered  with  recent  tubercles.  Wound  closed.  Pa- 
tient never  rallied.     Death  in  six  hours. 

Ca8Z  7. — Secondary  to  tubercular  pleurisy,  adhesive  form. 
Laparotomy.    Death  in  three  days. 

J.  II.,  saloonkeeper,  aged  37.  Brother  died  of  phthisis.  Al- 
ways well  until  two  years  ago;  had  grippe.  Pleurisy  with  ex- 
udation, relieved  by  repeated  aspiration.  Final  obliteration 
of  pleural  sac.  Abdominal  distension  gradually  growing  worite 
for  six  months.  Slight  fever,  emaciation,  obstinate  constipa- 
tion. Physical  examination  shows  dulness  over  the  base  of 
the  right  lung  posteriorly,  due  to  the  greatly  thickened  pleura. 
Urealh  sounds  very  distant.  The  abdoTnen  distended,  irregular 
areas  of  dulness  in  the  midst  of  tympanitic  resonance.  Diag- 
nosis, tubercular  peritonitis  nitb  sacciilatiijn.  Operation,  All 
viscera  matted  together.  A  few  small  pockets  of  fluid  are 
broken  up;  possibly  eight  ounces  of  turbid  liquid  escaped. 
Wound  closed.    Death  on  the  third  day. 

Case  8. — Pain  in  abdomen.    No  ascites,  no  fever. 

Child,  aged  11.  Family  history  good.  No  previous  illness. 
Sick  four  months.  Characteristic  distension  of  abdomen. 
Tenderness  on  pressure  slight.  Principal  pain  comes  on  after 
eating  so  that  the  boy  fears  to  take  food.  Steady  emaciation. 
No  fever.  Bowels  constipated.  In  right  iliac  fossa  a  mass 
can  be  felt  as  though  made  up  of  adherent  omentum;  this  is 
not  particularly  tender.  Owing  to  prominence  of  gastric  symp- 
toiaa,  test  meal  was  given.  Analysis  showed  normal  condition 
of  gastric  juice.  Treatment,  rest  In  bed.  Forced  feeding. 
Still  under  observation. 
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Total    T83  481  SOI 

Relative  morbtdltj  of  mat*  and  fesiale:  Total,  782  raxn : 
BlIfB.  481  caaea;  femalea,  SOI  eaaea. 

DISCUSSION. 

Sk.  E.  J.  Bbowk,  Decatur,  111. — Dr.  Penger,  several  yean 
ago,  advised  againat  operatian  in  theie  caset,  abowing  that 
the  mortality  with  the  so-called  medical  treatment  was  ]«h 
than  with  the  ■urgica.l  treatment.  I  think  it  Is  vtij  diaerad- 
itable  to  the  profession  to  give  a  bad  prognoaia  in  tnbarenloiu 
peritanitia.  I  have  seen  three  cases,  in  which  the  anrgeon  who 
was  called  in  conaaltation  advised  operation,  all  improra 
without  operation. 

Db.  Jambs  Ttsoit,  Philadelphia — As  a  physician  my  experi- 
ence with  tuberculoua  peritonitis  haa  not  been  large,  bnt  bo 
far  as  it  haa  gone  I  have  about  conelnded  that  to  treat  it 
medically  is  to  temporiie;  in  other  words,  that  thwe  la  but 
one  treatment  that  ie  likely  to  lead  to  aatiafactory  re  nlta, 
and  tiiat  Is  anrgicsL 
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Tubenmloda  vaa  a  rare  diseaae  among  the  slaves  in 
the  Bovthem  states,  jet,  after  a  little  more  than  a  qoar- 
ter  of  a  century,  it  causes  more  deaths  among  the 
emancipated  negroes  than  all  the  other  infections  dis- 
eases. The  negro  death  rate  from  tnbercnlosia  is  more 
than  three  times  that  of  the  whites  from  the  same 


These  statements,  as  startling  to  some  as  they  are 
true,  announce  the  motive  which  induced  me  to  select  foi 
my  theme  on  this  occaaon,  "Tuberculosis  in  the  Ne- 
gro" ;  and  if  I  can  he  the  means  of  inciting  any  of  you 
to  consider  the  causes  of  this  enormous  mortality  from 
that  disease  in  the  negro  race  and  the  measures  to  be 
taken  for  their  relief,  the  objects  of  this  paper  will 
have  been  attained. 

From  the  best  information  which  I  can  gather,  tn- 
bercnlosis  is  unknown  among  the  savage  tribes  in  the 
interior  of  Africa.  It  is  also  unquestionably  true  that 
the  negroes  along  the  weet  coast  of  Africa  were  not 
affected  by  tuberculosis  until  the  infection  was  carried 
there  by  the  slave  traders  and  colonists.  However, 
since  their  expoenre  to  the  infection,  the  n^oes  in 
their  native  clime  are  not  only  more  susceptible  to 
tuberculosis  than  the  white  colonists  who  reside  there, 
but  the  disease  is  more  fatal  among  them.     This  ia 
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ahown  by  the  following  table  (Dr.  Bndolph  Uataa,  "The 
Sorgical  Peculiarities  of  the  "Segn^),  which  givn 
the  mortality  from  tubermlosiB  in  the  EnglJah  colonies 
for  the  negroes  and  whites  on  a  baeia  of  each  1,000 
deaths: 


DomiDict   B.8  las 

Guliiiia    «.4  H.9 

o^mur  ■ ; ; ! ; ; ! ;  I !  ,■ ;  I ! ;  I ! ;  m ;  I  s^a        4a.o 

Tnherculosia  was  so  rare  among  the  slaves  in  the 
•outhcm  states  that  some  physicians  contended  that 
the  negro  was  immune  to  tubercnlosis.  I  have  heard 
large  slave  owners,  and  several  physicians  who  had  large 
practices  among  the  slaves  in  Georgia  and  Alabama,  say 
that  tiioy  never  knew  of  a  case  of  consumption  among  the 
negroes  prior  to  the  war.  The  disease  was  so  rare  that  in 
1830  a  Cincinnati  physician  reported  a  case  of  a  negro 
with  "undoubted  consumption,"  in  which  the  autop^ 
showed  "unmistakable  evidences  of  the  disease."  Th«« 
were  no  doubt  a  few  cases  among  the  slaves,  hut  the 
disease  was  rare  and  confined  almost  entirely  to  the 
slaves  in  the  cities,  where  they  were  overcrowded  and 
the  sanitary  conditions  were  bad.  The  fact  that  there 
were  so  few  cases  of  tuberculosis  among  the  negroes 
while  they  were  slaves  was  a  great  triumph  of  intelli- 
gent, though  enforced,  hygiene,  and  it  also  proves  that 
tuberculosis  is  a  preventable  disease,  because  prior  to 
the  war  it  was  not  of  infrequent  occurrence  among  the 
whites  of  the  South.  That  consumption  is  almost  a 
scourge  to  the  emancipated  negro  we  all  know,  and 
the  only  reason  why  it  was  not  so  with  the  slaves  was 
that  their  habits  and  sanitary  surroundings  were  better 
than  those  of  many  of  their  masters. 

Because  of  their  indolence  and  improvidence,  I  am 
sure  that  the  majority  of  negroes  in  the  South  do  not 
get  a  sufficient  amount  of  the  proper  noniishing  food 
and  the  other  necessities  of  life  on  which  to  maintain 
health  and  vitality  up  to  the  normal,  and  such  lack  of 
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nutrition,  added  to  tbe  worst  pOBsible  ignorance  and 
careleesneea  pertaining  to  personal  hygiene,  renders  his 
tissues  less  resktant  to  bacterial  infection  of  all  kinds. 
In  other  words,  it  makes  the  tisanes  of  the  negro  a 
suitable  pabnlnm  or  soil  for  the  invasion  and  propaga- 
tion of  the  bacillus  of  tnbercnloeis.  We  also  know  that 
unless  the  tuberculous  subject  is  well  nourished  he  has 
but  little  hopes  of  recover;,  and  I  am  sure  that  one  of 
the  reasons  whj  there  are  so  few  recoveries  from  tuber- 
culosis in  the  n^ro  race  is  that,  as  a  rule,  the;  are  not 
provided  with  a  sufficient  quantity  of  palatable  and 
nutritious  food. 

The  following  statistics  of  Charleston,  S.  C,  which 
have  been  accurately  kept  for  many  years,  show  the  in- 
crease in  tuberculosis  among  the  negroes  since  their 
emancipation:  In  1860  the  negro  death  rate  was  the 
same  as  for  the  whites,  i.  e.,  12.00  per  1,000.  The  last 
census  gives  the  white  death  rate  in  that  city  as  21.4, 
and  tbe  negro  death  rate  of  43.1  per  1,000  of  population. 
The  deaths  from  "consumption,"  calculated  at  ten-year 
intervals,  were  in  1865,  whites  57,  negroes  74;  1875, 
whites,  64,  negroes,  132 ;  1885,  whites  57,  negroes  209 ; 
and  in  1895,  whites  39,  negroes  194.  Estimated  popu- 
lation in  1895  was,  whites,  28,870 ;  negroes,  36,295. 

The  census  returns  for  the  year  1900  show,  in  the 
"registration  area,"  in  which  the  statistics  may  be  re- 
garded as  fairly  accurate,  that  for  every  100,000  of  pop- 
ulation there  died  from  "consumption"  136.5  native 
whites  and  485.0  of  n^;roes. 

I  regret  that  I  am  unable  to  give  any  statistics  re- 
garding the  mortality  from  tuberculosis  in  Alabama 
and  the  other  southern  states.  1  studied  the  census  re- 
turns carefully  and  found  but  little  that  I  thought 
would  he  of  interest  or  value.  The  following  letter 
came  to  my  relief,  and  caused  me  to  destroy  most  of 
the  data  which  I  had  compiled  from  the  census  report, 
and  I  quote  from  it  to  show  the  fallacy  of  deductions 
based  on  mortality  statistics  of  the  United  States  Cen- 
sus Report,  except  those  for  the  "registration  area" : 
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Ckiinn  OmcB,  WuHDraioit,  D.  (X,  Bapt,  20,  IMK. 
Dr.  BaaU  Hvrls,  Union  Spiingi,  Alik 

Dmt  Bir:— I  ngrat  to  sUU  tlwt  tUa  offiM  t»a  not  fnrnlU 
jon  U17  data  that  ara  of  any  Tain*  oonoamlng  rfthar  tba 
ganaral  d«aUi-rat«  ot  tha  wUta  and  eolorad  in  tha  Unitad  Stataa 
aa  a  vrhola,  tha  aouthvn  atataa,  or  for  Bontli  Ckrolina  and 
Alabama  indlTlduallj,  or  tha  mortalltj  of  thaaa  flaw  tnvn 
tabanmlMl*. 

Tha  return  of  d«aUu  In  aU  of  tha  •oathan  statw  and  tn 
moat  of  tha  othar  stataa  waa  aaeorad  by  fnqniiy  of  tha  egnimv- 
aton,  and  faJla  vary  far  short  of  being  oomplata.  In  faet,  tha 
return  ii  absolutely  worthleaa  for  the  purpose  of  compotfaig 
death  ratal  and  any  conduaiona  baaed  on  thnu  would  be 
arroneDua.  It  ia  only  in  those  atatei  and  dtiea  that  hava 
efBoieiit  systems  of  regiatering  deaths  that  we  are  able  to 
secure  anything  like  a  correct  return  of  tha  deaths  that  actnaBy 
occur  which  csji  be  utiliied  for  determining  the  death  rataa. 
Unfortunately,  there  are  no  soutbeni  states,  and  very  few  dtiea 
which  hare  a  eooiplete  system  of  registration,  and  prior  to 
1890  thia  source  of  informstlon  waa  not  ntllised  in  ai^  w^ 
In  census  statiatiea.    Vary  reapeotfnlly, 

W.  A.  Eina,  CUef  StaUaUdan. 

The  BtatistiCB  for  some  of  the  eouthem  cities  are  re- 
garded as  being  as  accnrata  as  those  for  the  r^:istratian 
area,  and  below  I  give  reports  of  five  representatiTB 
southern  cities: 


Ratm  na  1,000  Of  Pomu'rioit. 

1880.      1      1900. 

N.    1  W^l   N. 

ii'.^nn!.°".  ■:::::::  JJ:? 
S?:.'!.^ir(il ?:::::::  ii:? 

Richmond.  Va.  22.8 

8T.6 

IS.l 

82.8 

t'.OA 

aiof 
4.11 

ii 

S.IS 
6.09 

11 

The  statistics  which  I  have  collected  for  Uiii<ni 
Springs,  with  an  equal  population  of  whites  and  ne- 
groes, and  which  I  think  are  reliable,  show  that  in  the 
past  eight  years  there  have  died  from  tuberculosis  four- 
teen whites  and  thirty-nine  hlacks;  and  of  the  consid- 
erable number  of  n^ro  deaths  reported  with  the  cause 
of  death  unknown,  I  am  sure  that  several  died  of  tuber- 
culoeis.  I  do  not  know  of  any  other  statistics  of  any 
value  for  the  small  towns  or  rural  districts  of  the  South, 
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for  the  teasons  that  the  majorily  of  deaths  occur  vith- 
ont  the  attendance  of  a  phydcian,  and  are  reported  by 
midwives  and  undertakers,  who  know  nothing  of  the 
causes  of  death. 

The  great  prevalence  of  tubeicolosis  is  not  bo  macii 
due  to  an;  injierent  tendency  to  the  disease  as  to  their 
habits  and  environmetits,  which  render  their  tissues  less 
resistant  to  the  tubercle  bacilli,  and  for  the  same  rea- 
sons they  fall  easy  victims  to  its  ravages.  However,  it 
ia  no  doubt  true  that  there  is  a  leas  development  of  lung 
tissue  and  the  accessory  muBcles  of  respiration  among 
the  negroes  than  for  the  whites.  Dr.  McDowell,  a  sur- 
geon in  the  United  States  Army,  made  frequent  autop- 
sies on  white  and  colored  troops  during  the  Civil  War, 
from  1861  to  1865.  He  found  that  their  chest  meas- 
uremaita  were  full  (up  to  the  army  standard),  but  their 
lungs  were  always  tighter  and  smaller  than  those  con- 
tained in  the  same  sized  chest  among  the  whit«  troops. 
The  statistics  of  Otis  and  Woodward  for  the  same 
period  are  interesting.  They  found  a  less  lung  capacity 
and  smaller  brain  for  the  negro  troops  than  for  the 
whites.  They  also  found  that  of  whites  who  contracted 
tuberculosis  during  the  war,  one  out  of  two  and 
one-half  died,  while  of  negroes  twelve  out  of  thirteen 
died.  Dr.  Russell,  another  army  surgeon,  states  that 
the  average  weight  of  the  negro  was  four  ounces  less 
than  that  of  the  white. 

F.  L.  Hofbnan*  gives  the  following  interesting  table, 
which  he  compiled  from  the  report  of  the  Provost-Gen- 
eral (Vol.  I),  and  the  reports  of  the  Surgeon-General, 
U.  S.  A.,  1893-94^95,  which  shows  the  difference  in 
chest  expansion  of  the  slaves  who  entered  the  army,  and 
of  the  emancipated  negro  of  thirty  years  later . 

This  table  clearly  proves  that  there  has  been  a  diminu- 
tion in  the  chest  expansion  of  the  n^ro  since  his  release 
from  slavery. 

1.  Bac*  Traits  and  TendenclM  of  tht  AimtImd  Negro,  pag*  101. 
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CowAunn  Cbmt  Homuii  «■  D.  B.  IWauim,  IS8l-«8  ahd 
isas-M: 
D.  S.  Annj,  lUl-eS.       U.  8.  Arnv.  ISSS-V^. 
As*    Ptiloda.  Whit*.        Colond.         Whlta.         Colorad. 

Under  SO  J**n S.38  S.11*  2.82  2.B8* 

20  to  2<   jMia S.SS  S.28t  2.80  2.B2* 

IS  to  20  7»T* 8.23  S.2Sf  2.0S  2.B2* 

SO  to  S4  jnit S.22  ■.!»*  2.60  2.04* 

SB   to  19  7(ftn 8.28  8.18*  2,84  2.ST* 

40  to  4S  jean 8.18  8.84*  2.84  2J>2* 

All  ■««•    8.24  8.28*  2.98  2.CiS* 

*  EicewM  In  fmror  ot  whit*,    t  Hiiwi  In  tBTor  of  colored. 

Gould  has  proven  that  the  average  lung  capacity  of 
the  negro  is  considerably  less  than  that  of  the  white. 
Thus,  for  the  average  height  of  6  feet  8  inches,  the  pul- 
monary capacity  was  for  the  whites  188.5  cubic  inches, 
for  the  negro,  167.5  cubic  inches — giving  a  mean  differ- 
ence in  favor  of  the  whites  of  16.0  cubic  inchea.  The 
pulmonary  capacity  of  the  average  cheat  meaauring 
thirty-six  inches  in  circomference  waa  for  the  whites 
186.5,  for  the  negro,  170.5 — thua  showing  a  mean  differ^ 
ence  of  IC  cubic  inches  in  favor  of  the  whites.* 
Dr.  R.  M.  Cunningham*  has  called  attention  to 
the  "more  or  less  encroachment  of  the  abdom- 
inal organs  on  the  thoracic  viscera,  and  for 
that  reason  the  perpendicular  diameter  of  the  cfacpt  of 
the  negro  is  less  than  that  of  the  same  sized  white." 
My  observations,  carried  out  on  the  line  of  Dr.  Cnn- 
ningham'a  ideas,  from  the  examination  of  many  healthy 
chests  among  the  n^roes,  show  that  the  normal  liver 
dulncss  on  the  right  side,  sometimeB  extending  as  high 
as  the  fifth  rib,  and  the  tympanitic  note  over  the  stomach 
on  the  left  side  (Traube'a  semilunar  space)  of  the  negro 
are  higher  than  that  of  the  whites.  I  have  also  noted 
that  Litten'e  diaphragm  phenomenon  is  lees  marked 
in  the  normal  negro  than  in  the  white. 

Thus  all  observers  agree  that  there  is  lees  develop- 
ment  of  the  lungd  of  the  negro  than  for  the  whites,  and 
this  physiologic  difference  no  doubt  accounts  for.  in  a 
meaaure,  the  inordinate  mortality  from  consiunpnon, 

2.  Ooald,  HEIItary  SUtUtIca,  pp.  4S0  and  48S. 
8.  The  NggTO  M  a  Convict.  TrMwactlona  of  tb*  AInlMna  Stata 
Uedlcal  AiaoctBtloD,  IBOS,  p.  821. 
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Dr.  M.  L.  Peny,  pathologist  of  the  State  Sanitariom 
of  Qeorgia,  ezamined  the  brains  of  100  whites  and  the 
brains  of  100  negroes.  He-  found  that  the  average 
weight  of  the  brain  of  the  negro  was  100  gramB,  or 
SYs  onncea  less  than  that  of  the  whites.  It  ia  also  well 
known  that  in  the  brain  of  the  negro  the  convolutions 
are  less  complex,  and  the  snlci  are  shallower  than  that 
of  the  Caucasian,  which,  added  to  the  fact  that  his 
brain  ia  smaller,  gives  the  negro  considerable  lees  gray 
matter  than  for  the  white.  Thus  the  negro's  brain  ap- 
proaches nearer  the  Simian  t}'pe  than  that  of  the  Cau- 
casian, which,  according  to  our  ideas  of  evolution, 
would  place  him  on  a  slightly  lower  scale  as  a  man  than 
his  white  brother.  Probably  for  this  reason  they  are 
lacking  in  the  inherent  vital  nerve  forces  which  in  seri- 
ous illnesB  ia  sufficient  to  make  them  succumb  to  all 
diseases,  particularly  those  of  a  wasting  nature  like 
tuberculosis,  than  docs  his  white  brother,  who  is  en- 
dowed with  a  better  developed  brain  structure.  I  am 
sure  that  even  under  the  moat  favorable  circumstances, 
which  I  am  sorry  to  say  is  given  to  but  few  of  their 
sick,  the  negro  dies  more  readily  from  all  forms  of 
disease,  I  have  known  of  many  whites  who  have  re- 
covered from  consumption  wlien  the  treatment  was  bo- 
gun  early,  but  of  the  large  number  of  cases  which  I  have 
treated  among  the  negroes  I  have  seen  but  a  few  who 
showed  even  temporary  improvement,  and  only  one  who 
recovered  from  the  disease. 

I  would  not  be  understood  as  meaning  that  there  are 
any  inherent  differences  in  structure  of  the  tissues  of 
the  whitea  and  blocks — only  a  difference  in  development. 
The  whitea  have  many  centuries  of  enlightenment  and 
civilization  under  such  varied  conditions  that  there  has 
been  the  psychical  and  physical  development,  which 
fits  him  to  endure  the  manifold  dangers  of  disease  which 
beset  us  in  our  struggle  for  existence  in  this  complex 
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age,  vhile  the  negro,  a  centur;  or  two  ago,  was  a  savage, 
perhaps  a  cannibal,  who  needed  only  to  provide  himaolf 
with  food,  of  which  natnre  so  lavishes  both  animal 
and  vegetable  in  the  forest  of  the  tropics  of  Africa.  The 
heat  of  that  climate  made  it  anneceesary  for  him  to 
have  clothing  to  protect  his  bodj,  and  with  the  low 
altitude  and  the  warm,  humid  atmosphere,  lees  orygea 
was  required  to  maintain  body  temperature,  so  there 
waa  a  corresponding  lack  of  development  of  the  lungs 
of  the  native  African.  This,  the  hygienic  life  which 
he  was  compelled  to  lead  as  a  slave,  was  overcome  to  a 
great  extent,  as  is  shown  by  the  table  compiled  by  Hoff- 
man, which  makes  it  clear  that  the  chest  expansi<m  of 
the  negro  was  nearly,  if  not  quite,  equal  to  that  of  the 
whites  in  1861-6,  while  in  1892-4  it  was  considerably 
less.  However,  the  life  of  a  slave  did  not  fit  the  negro 
to  provide  for  himself  in  a  climate  entirely  different  in 
environment  to  that  which  his  ancestors  had  lived  for 
ages,  and  the  utter  incapacity  of  the  majority  of  negroes 
to  take  care  of  themselves  and  families  in  this  climate 
is  the  great  underlying  reason  why  tuberculosis,  which 
finds  its  victims  in  those  of  a  lowered  state  of  vitality, 
has  increased  so  rapidly,  and  almost  always  proves  fatal 
among  the  members  of  this  unfortunate  race. 

The  filthy  habit  of  spitting  shows  its  highest  develop- 
ment among  the  colored  population.  Nearly  all  the  men 
chev  tobacco  and  their  women  use  snuff,  and  the  healthy 
and  the  tuberculous  alike  spit  on  the  floors  of  many  of 
their  homes  and  churches.  The  best  of  their  churches 
are  provided  with  boxes  filled  with  dry  sand  or  sawdust 
into  which  they  expectorate.  The  sputum,  either  on 
the  Soors  or  in  the  boxes,  becomes  dry  and  gets  into 
the  dust  of  the  atmosphere,  and  the  bacilli  are  inhaled 
in  large  numbers,  and,  lodging  on  lung  tissue  already 
weakened  from  the  causes  of  which  I  have  spoken,  they 
find  a  favorable  soil  for  their  development.  When  we 
remember  that  the  consmnptive,  with  a  cavity  in  his 
lungs,  expectorates  from  2,500,000,000  to  4,000,000,000 


455 

germs  in  twenlj-foiir  hours  (NuttsU),  and  that  tuber- 
culoBis  is  80  prevalent  among  the  n^roes,  we  con  Bee 
that  this  is  uo  chimerical  idea  that  their  churches  are 
among  the  great  disseminators  of  tubercnloeis. 

Syphilis  is  not  in  the  least  allied  to  tnbercnloaia,  but 
it  is  a  well-known  fact  that  syphilitica  die  from  tnber- 
culoos  diaeases.  Syphilis  is  certainly  one  of  the  great 
predisposing  causes  of  tuberculosis,  and  the  great  in- 
crease in  syphilis  in  the  past  thirty  years  has  been  pari 
passu  with  that  of  tuberculosis. 

Gonorrhea,  on  account  of  their  habits  of  licentious- 
nesa,  is  one  of  the  most  frequent  dieeaBCs  among  negro 
men,  and  every  physician  who  has  examined  many  negro 
women  knows  how  frequently  they  are  afflicted  with 
"puB  tubes,"  Osier  says:  "Tuberculous  peritonitis  in 
America  is  a  more  common  disease  in  the  negro  than  in 
the  white  race,  and  recently  collected  statistics  show 
that  females  predominate."  Kelly  has  shown  that  a 
very  considerable  proportion  of  all  cases  is  secondary 
to  tuberculosis  of  the  fallopian  tubes.  It  is  also  well 
known  that  in  man  tuberculosis  of  the  seminal  vesicles 
often  precedes  the  development  of  the  disease  in  the 
peritoneum.  My  own  observation  has  been  that  tuber- 
culous peritonitis  is  a  very  much  more  frequent  disease 
in  the  negro  than  in  the  white  race,  and  that  it  is  several 
times  more  frequent  in  women  than  in  men.  For  this 
reason  I  am  inclined  to  the  opinion  that  gonorrheal 
salpingitis,  prostatitis  and  seminal  vesiculitis  prepare 
the  soil  for  the  bacilli  of  tuberculosis,  and  from  these 
loci  minoris  reeistentiee  the  disease  originates  and  ex- 
tends to  the  peritoneum.  Therefore,  it  seems  that  the 
gonococcus  is  the  indirect  cause  of  a  considerable  pro- 
portion of  n^o  deaths  from  tuberculosis. 

A  great  many  negro  children  die  from  tubercnlons 
peritonitis,  which  is  frequently  secondary  to  the  disease 
in  the  intestines,  and  I  have  no  doubt  but  that  the 
causes  of  death  in  many  cases  reported  as  gastroenteritis 
are  really  enteritis  and  peritonitia  of  tuberculous  origin. 
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Nasal  catarrha,  tonsillitlB,  bronchitis  and  other  troa- 
bles  which  are  commonly  called  coUs,  which  are  tre- 
qnent  precuraors  of  phthisis  pnlmonalis,  are  very  preva^ 
lent  among  the  negroes,  and  ore  rarely  ever  treated. 
They  are  exposed  to  all  kinds  of  weather,  and  in  winter 
many  of  them  do  not  have  suffici^it  clothing  to  keep 
the  surface  of  the  body  warm.  Their  lack  of  personal 
cleanlinofB,  as  is  demonstrated  by  their  proverbially 
characteristic  odor,  which,  by  the  way,  is  not  so  notice- 
able in  those  who  bathe  frequently  and  regularly,  pre- 
vents the  skin  from  acting  freely,  therefore,  predispos- 
ing factors  in  the  development  of  so  much  consumption 
among  the  negroes,  and  for  the  same  reasons  they  are 
prone  to  the  most  virul^it  types,  i.  e.,  acute  pneumonia 
plitliisi?,  phthisis  fiorida  or  "galloping  consumption." 
Those  of  us  who  have  treated  many  cases  of  tuberculosia 
among  the  negroes  have  seen  them  die  from  the  acute 
pneumonic  type  in  a  few  days  or  weeks.  I  am  quite 
sure  thnt  many  of  the  deaths  reported  as  due  to  pneu- 
monia really  result  from  acute  pneumonic  or  broncho- 
pneumonic  phthisis. 

Whilo  the  lungs  of  the  negro  are  the  organs  most 
frequently  attacked  by  tuberculosis,  he  is  subject  to  all 
its  protean  forms.  Tuberculous  pleurisy  and  meningitis 
and  tuborculouB  disease  of  bones  and  joints  are  of  fre- 
quent occurrence  among  them.  Indeed,  there  is  hardly 
a  tuberculous  condition  which  I  have  seen  described  that 
I  have  not  seen  in  the  negro.  Lupus  seems  to  be  less 
prevalent  among  them  tlian  any  other  form  of  tuber- 
culosis. Lupus,  however,  seems  to  be  a  rare  disease  in 
the  South. 

That  tuberculosis  is  so  prevalent  among  the  negtoej 
ever}-one  admits,  yet  every  year  goes  by  and  almost 
nothing  is  done  to  stay  the  hand  of  this  fearful  disease, 
which,  with  the  other  diseaBes  to  which  the  emancipated 
negro  is  especially  prone,  threatens  the  extinction  of  the 
negro  race  and,  indeed,  greatly  endangers  the  happiness 
and  lives  of  the  whites  of  the  South.    This  is  no  new 
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theory  with  me.  Hundreds  of  other  physicians  in  the 
South  hold  to  the  same  opinion,  but  the  whites  generally 
and  the  negroes  do  not  seem  to  realize  the  danger  which 
threatens  to  almost  exterminate  the  "ward  of  the  na- 
tion." 

P.  L.  Hoffman*  says :  "It  can  be  proven  at  the  pres- 
ent time  that  the  colored  race  is  subject  to  an  inordinate 
mortality  from  consumption  and  respiratory  diseases, 
which  will  menace  the  very  existence  of  the  race  in  the 
not  far  distant  future." 

Dr.  Cunningham  says  in  his  paper  on  the  "Negro 
as  Conyict" :  "In  conclusion,  I  will  submit  that  the  race 
problem  will  he  largely  settled  in  the  event  of  public 
works  being  established  throughout  the  South,  which 
means  ready  money  for  the  negro;  that  means  the 
profitable  practice  of  prostitution;  that  means  gonor- 
rhea and  consequent  sterility;  tuberculosis  will  do  the 
rest." 

Dr.  Rudolph  Matas,'  in  his  splendid  and  comprehen- 
sive paper  on  "The  Surgical  Peculiarities  of  the  Ameri- 
can Negro,"  makes  the  following  statement:  "Tuber- 
culosis has  been  called  the  "great  white  plague" ;  but  if 
we  look  at  this  matter  statistically  and  through  the  eyes 
of  all  experienced  observers  we  would  with  greater 
propriety  call  it  the  black  plague,  as  it  is  unquestionably 
the  dominant  cause  of  the  increasing  death  rate  of  the 
negro  in  this  country." 

Dr.  P.  B.  Barringcr,  Chairman  of  the  Faculty  of 
the  XTniversity  of  Virginia,  in  his  masterly  address  be- 
fore the  Montgomery  (Ala.)  "Race  Congress,"  placed 
tuberculosis  as  the  principal  factor  in  "that  grand  but 
ghastly  tragedy — the  sacrifice  of  a  race." 

I  am  not  an  alarmist,  and  this  paper,  which  calls 
particular  attention  to  the  weak  points  of  the  negro,  ia 
written  for  no  other  purpose  than  to  call  attention  to 

4.  Rire  Trtlli  «Dd  TendMiclee  of  the  American  Negro,  p.  82. 
!i,  TriDBactlons  ot  the  American  Surgical  AnocEatloD.  toI.  14, 
p.  S23. 
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the  alarming  increaBe  of  tuberculoBis  in  that  race,  with 
the  hope  that  something  may  be  done  which  will  leeeen 
the  frightful  mortality  of  the  disease  in  this  generally 
■  kind-hearted  people.  The  South  is  doing  a  noble  part 
by  the  negro  in  the  line  of  education,  and  I  am  glad 
that  it  is  so,  because  without  the  guiding  and  protecting 
hand  of  a  master,  the  African  and  his  descendants  in 
this  climate  and  this  strenuous  age  can  only  hope  to 
survive  the  struggle  for  an  existence  through  the  edu- 
cation of  their  minds  and  the  training  and  development 
of  their  bodies.  If  for  no  other  reason  than  that  of 
self -protection,  it  is  high  time  that  the  whites  of  the 
South,  on  whom  must  fall  all  the  cares  and  responsi- 
bilities of  managing  the  affairs  of  state  for  the  public 
good,  ehould  take  steps  to  prevent  the  continued  spread 
of  tuberculosis  among  the  negroes.  If  our  cooks,  nurses 
and  other  servants  have  the  disease  there  is  danger  of 
our  families  becoming  infected.  Incidentally,  I  will 
mention  tliat  I  do  not  believe  that  tuberculosis  is  de- 
creasing among  the  whites  of  the  South,  and  whatever 
steps  are  taken  to  lessen  the  prevalence  of  the  disease 
should  apply  equally  to  the  whites  and  negroes. 

The  methods  to  pursue  in  limiting  an  infections  dis- 
ease like  tuberculosis  should  be  directed  toward  (a) 
increasing  the  strength  and  vitality  of  the  individuals 
of  the  race,  thereby  rendering  their  tissues  an  unsuitable 
soil  for  the  invasion  and  propagation  of  the  specific 
germs  of  the  disease,  and  in  (b)  preventing  his  exposure 
to  the  infective  agent,  as  by  the  isolation  of  those  already 
afflicted,  and  by  destroying  the  organisms  causing  the 
disease. 

The  first  proposition  presented  is  the  development  and 
upbuilding  of  the  minds,  morals  and  bodies  of  a  "child 
race,"  an  alien  people,  placed  under  conditions  and  en- 
vironments which  would  seem  to  be  unfavorable  to  the 
growth  and  stability  of  the  race,  and  wholly  unlike  those 
under  which  his  ancestors  had  lived  for  centuries.  In 
a  paper  like  this  I  can  only  discuss  this  phase  of  the 
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questioD  briefly,  but  those  who  are  interested  I  would 
strongly  urge  to  read  "The  Race  Tendencies  and 
Traits  of  the  American  Negro,"  by  F.  L.  Hoffman,  the 
able  statistician  of  the  Prudential  Insurance  Co.  of 
America.  He  lias  collectod  and  published  in  this  book,  at 
an  enormous  expenditure  of  time  and  energy,  the  largest 
and  most  valuable  statistics  bearing  on  all  phases  of  the 
negro  question  that  I  know  of  in  alt  the  literature  on 
the  subject.  He  has  applied  statistical  methods  in  form- 
ing his  deductions,  and,  being  a  German  bj  birth,  and, 
therefore,  free  from  the  so-called  race  prejudice,  his 
conclusions  are  of  great  value,  and  the  facts  and 
figures  which  he  has  presented  can  hardly  be  questioned. 

Much  may  be  done  to  develop  the  negro  through  educa- 
tion applied  on  the  right  lines.  He  has  every  oppor- 
tunity in  the  South  that  the  whites  have  of  obtaining 
both  a  common-school  and  collegiate  education,  but  the 
moral,  physical  and  hygienic  education  of  the  race  is 
almost  wholly  neglected.  By  educating  the  cbOdren  in 
these  matters  they  would  instruct  their  parents  on  the 
hygiene  of  their  persona  and  their  homes.  Their  school 
buildings  should  be  inspected  by  the  health  officers  in 
every  county  and  should  be  kept  in  a  sanitary  condition. 
Kegular  physical  exercises,  directed  especially  toward 
developing  their  lungs  and  the  accessory  muscles  of  re- 
spiration, should  be  a  part  of  the  daily  routine  of  school 
duties.  The  children  should  be  taught  the  importance 
of  taking  frequent  and  regular  baths;  that  51th  means 
disease,  and  cleanliness  should  be  required  of  them. 
They  should  be  shown  the  direful  effects  of  immorality 
on  their  bodies  as  well  as  their  souls.  A  higher  stand- 
ard of  morals  and  education  in  their  ministry  and 
among  their  teachers  would  help  much  in  this  direction. 

Regular  daily  lessons  and  talks  on  practical  hygiene 
should  be  a  part  of  the  curriculum  of  every  school.  They 
should  be  taught  how  to  live  in  their  homes;  that  there 
"cleanliness  is  next  to  godliness";  that  fresh  air  and 
sunlight  are  among  the  great  boons  to  humanity,  and 
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in  their  homes.  Thoy  should  be  Eho\ni  the  dangers  of 
overcrowding;  that  health  can  not  be  maintained  when 
more  than  two  or  three  sleep  in  the  average-sized  room; 
that  there  is  danger  in  sleeping  in  the  room  with  any 
aick  person,  especially  one  with  a  cougli.  They  should 
be  doubly  impressed  with  the  danger  of  spitting  on  the 
floors,  walls,  or  any  place  where  the  sputum  can  dry 
and  dust  particles  get  into  the  atmosphere;  that  the 
germs  of  consumption,  which  disease,  the  youngest  of 
them  know,  ia  the  cause  of  many  deaths  of  their  rela- 
tives and  friends,  is  carried  through  the  atmosphere  and 
breathed  into  their  lungs,  and  that  the  dried  sputum  is 
practically  the  only  source  of  infection.  They  should 
be  instructed  in  the  hygienic  management  of  a  case  of 
tuberculosis;  that  there  is  danger  in  even  a  casual  aa- 
soeiation  with  a  consumptive  who  is  careless  in  his 
habits  of  spitting,  but  that  there  is  little  danger  of  con- 
tracting the  disease  even  by  close  association  with  a  per- 
son who  has  consumption,  and  who  is  cleanly  in  his  per- 
son and  at  his  home,  and  who  is  careful  to  expectorate 
into  vessels  containing  dilute  solutions  of  an  antiseptic 
fluid,  or  into  spit  cups,  which  are  burned  before  the 
sputum  has  time  to  dry. 

They  should  also  bo  taught  that  health  and  happiness 
come  from  regularity  of  habits  and  work,  diet,  recrea- 
tion and  sleep,  and  that  a  liberal  quantity  of  all  are  re- 
quired to  keep  in  perfect  health.  Above  all,  they  should 
be  taught  the  manliness  and  honor  of  physical  labor, 
and  that  their  education  fits  them  for  their  life's  work, 
and  not  for  a  life  of  ease  and  luxury ;  that  there  is  as 
much  honor  in  farming  as  in  teaching  or  preaching. 
Indii-trial  education  is,  therefore,  a  movement  capable 
of  doing  great  good  for  the  race.  They  should  be  taught 
to  economize,  to  save  their  money  and  put  it  in  homes 
and  farms.  That  for  their  race  the  dangers  of  Sodom 
lie  in  the  towns  and  cities;  that  there  lurk  oonaumption 
iinil  death. 
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TheBe  things,  and  mucb  more,  should  be  t&ught  to  the 
negroes,  not  only  for  the  sake  of  right,  but  to  make  them 
stronger  physically,  eo  that  they  may  resist  the  infec- 
tioD  of  tubercnlosis. 

The  isolation  of  those  infected  vith  tuberculosis 
would  unquestionably  limit  the  disease  in  a  great  meas* 
ure,  but  the  difficulties  of  enforcing  or  carrying  into  ef- 
fect in  any  way  the  isolation  of  the  thousands  of  in- 
digent tuberculous  negroes  in  every  state  in  the  South 
are  so  great  as  to  make  the  suggestion  impracticable, 
though  something  may  be  done  on  that  line. 

The  state  could  enforce  the  isolation  of  the  tuber- 
culous patients  in  their  convict  camps  and  peniten- 
tiaries, which  are  often  great  harbingers  of  the  infec- 
tion of  tuberculosis. 

The  establishment  of  sanatoria  for  the  isolation  of  the 
tuberculous  should  receive  more  attention  from  pbilan- 
thropists  and  the  civil  authorities.  In  Massachusetts 
and  other  states  they  have  been  successfully  conducted 
by  the  state  for  several  years.  Such  establishments 
need  not  call  for  expensive  buildings,  but  rather  the 
cottage  system,  or  even  on  the  plans  of  the  plantation 
quarters  for  slaves,  where  the  negroes  enjoyed  such  im- 
munity to  tuberculosis.  They  should  be  located  in  the 
country,  where  the  inmates  can  get  plenty  of  outdoor 
exercise  and  when  able  do  farm  work,  and  assist  in  pay- 
ing the  expenses  of  such  institutions.  Very  few  ne- 
groes would  be  able  to  pay  their  expenses  at  these  sana- 
toria, and  they  would  necessarily  have  to  be  charitable 
institutions,  but  they  could  be  maintained  at  a  probably 
less  per  capita  expense  than  those  at  the  hospitals  for 
the  colored  insane,  and  I  am  sure  that  the  same  num- 
ber  of  tuberculous  negroes  are  a  source  of  greater  dan- 
ger to  their  families  and  to  their  friends  than  the  same 
number  of  their  insane,  if  left  in  the  care  of  their 
families.  Aside  from  the  isolation  feature  of  sana- 
torium treatment  for  consumptives,  the  hygienic  edu- 
cation that  it  gives  to  the  patient  and  through  him  to 


his  relatires  and  friends  will  materially  aid  in  protect- 
ing many  who  arc  exposed  to  the  diBease. 

There  should  be  Beveral  such  eanatoria  in  every  state. 
Even  if  they  should  entail  a  great  expense  to  the  state, 
in  the  end  it  will  be  economy,  because  in  a  few  years, 
perhaps  a  quarter  of  a  century,  when  tuberculosis  will 
have  a  chance  at  the  weakened  offspring  of  this  and 
the  coming  generation  of  n«^oefl,  the  havoc  will  be  so 
great  among  that  race  and  the  danger  to  the  whites  so 
clear  that  enormous  expenditures  will  have  to  be  made 
in  order  to  relieve  the  acuteness  of  the  situation.  The 
state  and  municipal  authorities  will  spend  thousands 
to  prevent  an  epidemic  of  smallpox  or  yellow  fever,  yet 
spend  almost  nothing  to  prevent  the  spread  of  a  disease 
which  destroys  a  hundred  times  as  many  of  our  citizens, 
and  which  entails  far  greater  and  more  prolonged  suf- 
fering than  both  of  those  diseases,  besides  the  direful 
effects  on  the  offspring  of  ita  unfortunate  victims. 

Unquestionably,  tuberculosis  should  be  managed  by 
the  health  authorities,  as  are  the  other  infectious  dis- 
eases. In  some  of  the  cities  every  case  of  tuberculosis 
is  required  to  be  reported  to  the  health  officers,  who  in- 
struct the  patient  and  his  family  aa  to  the  methods 
to  use  to  prevent  the  spread  of  the  disease.  The  patient 
is  not  interfered  with  in  any  way,  except  that  he  is 
expected  to  employ  the  usual  methods  of  destroying  the 
sputa,  and  to  follow  the  simple  rules  of  hygiene  to  pro- 
tect those  with  whom  he  comes  in  contact.  After  the 
removal  or  death  of  the  patient  the  patient's  room,  or 
house,  is  disinfected  just  as  for  other  infectious  dis- 
eases. 

The  health  officer  of  every  city  and  county  should  he 
required  to  understand  the  use  of  a  microscope,  and  it 
should  be  a  part  ot  his  duty  to  examine,  without  charge, 
every  specimen  of  sputum  sent  to  him.  He  should  alao 
be  skilled  in  physical  diagnosis,  so  that  the  physician  or 
patient  coulrj  call  him  in  to  clear  up  the  diagnosis  in 
cases  of  doubt,  as  is  required  of  him  in  the  other  in- 


fectioua  diseaeea.  We  all  know  that  tuberculosis  is  one 
of  the  curable  dieeaaes  if  the  diagnosis  is  made  earl; 
and  intelligent  treatment  is  applied.  If  the  public 
could  be  educated  to  call  in  the  health  officer  in  the  early 
stages  of  tuberculosis  and  thereby  become  certain  of 
the  diagnosis,  not  onlj  would  many  of  the  patients  be 
saved,  but  it  would  aid  in  lessening  the  infection,  be- 
cause it  would  give  the  health  officer  the  opportunity 
of  instructing  the  patient  and  his  family  on  the  hygienic 
measures  necessary  to  prevent  the  spread  of  the  disease 
before  the  home  bad  become  infected. 

Since  the  tuberculous  patient  is  dangerous  to  his 
friends  and  the  communis  only  from  his  ejected  sputa 
and  directly  in  proportion  to  his  habits  of  spitting,  the 
antispitting  ordinances,  which  are  already  in  force  in 
all  cities  for  their  public  buildings,  cars  and  streets, 
are  doing  great  good  by  lessening  the  chances  of  breath- 
ing the  infection  from  the  atmosphere.  The  states 
should  adopt  such  ordinances  for  public  buildings  of  all 
kinds,  including  schools,  churches  and  depots.  Of 
course,  thej  would  not  always  be  enforced,  but  a  placard 
announcing  the  ordinances  and  stating  the  reason  for 
their  adoption,  would  call  attention  to  the  dangers  of 
spitting,  and  would  aid  in  molding  public  opinion 
against  the  spitting  evil. 

Physicians  who  come  in  contact  with  negroes  at  their 
homes  should,  more  than  any  other  class  of  whites, 
consider  it  a  duty  to  instruct  them  in  the  simple  meth- 
ods of  hygiene,  particularly  when  one  of  the  family 
is  afflicted  with  tuberculosis.  The  whites  should  be  edu- 
cated along  the  same  lines,  and  when  the  laity,  both 
among  the  whites  and  blacks,  properly  understand  the 
nature  of  tuberculosis,  the  life  bistoiy  of  its  germs,  and 
the  methods  to  employ  to  prevent  its  spread,  then,  and 
not  until  then,  may  we  hope  to  limit  the  ravages  of  this 
disease,  the  greatest  enemy  to  mankind,  and  which  is 
the  principal  agent  that  threatens  the  estinction  of  our 
"brother  in  black." 


SHOULD  THE  TUBERCULOTTS  PATIENT  KNOW 
THE  TRUTH  REGARDING  HIS 
CONDITION? 


C.  P.  AMBrift.  M.D. 


All  ptivsicinn»  who  practice  at  health  resorts  fre- 
qiicnlwl  by  pntionts  suffering  from  pulmonary  tubercu- 
losis fiiiil  that  comparatively  few  of  these  patients  have 
any  com'cption  of  their  real  condition,  and  in  the  rarest 
iiistiincen  have  they  been  carefully  instructed  as  to  the 
necessilics  for  recovery. 

Tlie  profession  {jcnerally  seems  to  be  of  the  opinion 
that  tuliiTC'iiloiis  patients  should  not  be  told  the  nature 
of  their  trouble,  but  the  average  tuberculous  patient 
{ri'tierally  finds  out  the  true  nature  of  his  disease,  and 
when  lie  does  he  losbs  faith  in  his  phj-sicians,  and  fre- 
quently, very  justly,  will  censure  them  for  not  telling 
him  tlie  truth. 

How  is  it  possible  to  get  the  cooperation  of  the 
patient;  to  have  him  use  care  in  the  disposal  of  expec- 
toration: to  avoid  violence  and  over-exertion  in  exercise, 
and  luiiny  other  tilings  so  important  in  the  detail  man- 
agement of  the  case,  if  he  does  not  even  know  that  he 
has  a  serious  trouble  with  which  to  deal? 

The  truth  may  depress  him ;  probably  it  will  for  a 
short  time,  but  it  will  not  do  him  near  the  harm  that 
his  ignorance  will  result  in,  if  he  does  not  appreciate  bis 
condition.  Every  state  and  municipality  is  awaking  to 
the  danger  of  infection  from  tlie  dried  sputum  of  tuber- 
culous patients.    Our  journals  are  full  of  papers  advo- 
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eating  antispitting  ordlnanceg,  ioBtitutiouB  for  the  tu- 
berculoUB  poor  and  other  saf  egiiards  intended  to  protect 
the  public.  But  why,  pray,  should  we  have  ordinanceB 
and  legislation  imlesa  the  patient  is  always  to  know  the 
truth?  Legislation  we  need,  but  we  first  need  more 
candor  on  the  part  of  the  physicians. 

Formerly  a  diagnosis  was  only  made  in  the  advanced 
cases.  The  patients  all  promptly  died.  Result:  the 
laity  watched  these  cases  and  observed,  "they  all  die." 
But  little  idea  was  ever  entertained  in  tliose  days  of  the 
danger  to  others.  We,  as  physicians,  by  our  tardy  diag- 
nosis, have  educated  the  public  to  the  belief  that  the 
disease  is  uniformly  fatal. 

It  is  the  duty  of  the  physician  to  explain  to  the  patient 
the  dangers  to  himself  and  to  others ;  to  point  out  where 
he  is  most  apt  to  make  mistakes;  to  give  explicit  direc- 
tions regarding  hia  hygienic  life,  including  diet,  exer- 
cise, work,  physical  or  mental  application,  secretion  and 
excretion,  sexual  relation,  and  in  fact,  to  go  fully  into 
the  whole  question  of  the  hygienic  life.  Such  instruc- 
tion on  the  part  of  the  physician  is  much  more  import- 
ant than  the  prescribing  of  drugs  with  an  idea  of  "cure" 
in  this  disease.  These  instructions  and  directions  should 
apply  to  the  incipient  as  well  as  the  advanced  cases. 
To  get  the  cooperation-  of  an  incipient  case  (and  his 
cooperation  is  of  the  most  vital  importance)  he  must 
know  the  trutli. 

The  patient  should  thoroughly  understand  the  pos- 
sibilities of  communicating  the  disease  to  others,  and 
also  that  he  can  infect  sound  tissues  in  his  own  lung  if 
he  is  not  careful  in  following  directions  for  disposal  of 
expectoration.  How  can  we  expect  care  on  his  part  if 
he  does  not  understand  the  danger,  both  to  himself  and 
his  friends?  Many  will  use  care  on  account  of  their 
friends,  and  others  more  selfish  can  only  be  appealed 
to  with  good  effect  when  thgy  realize  that  they  endanger 
themselves. 
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The  laws  of  health  demand  that  the  patient  folly 
realize  the  danger  to  self  and  others. 

Appeal  to  the  patient  on  the  ground  that  it  is  unkind 
to  his  friends  not  to  make  every  effort  to  protect  them. 
If  this  plan  had  been  followed  more  in  the  past  the 
disease  would  not  be  so  common  to-day. 

If  tuberculosis  produced  the  rapid  disfigurement  and 
distress  that  many  of  our  acute  diseases  do,  or  was  the 
active  developing  disease  that  smallpox  is,  we  would  have 
quarantined  against  it  long  ago.  Its  slow  development 
makes  it  hard  for  the  laity  to  realize  that  danger  exists. 
Quarantine  is  unnecessary  in  tuberculosis,  provided  the 
patient  is  properly  instructed  and  these  instructions  oai^ 
riod  out.  The  whole  country  is  awaking  to  the  fact  that 
something  must  be  done.  We,  as  physicians,  should 
realize  that  one-sixth  of  our  death  rate  each  year  is 
caused  by  tuberculosis;  in  other  words,  one-sixth  of  those 
who  die  this  coming  jear  in  this  country  will  die  of  this 
disease.  Those  who  die  from  tuberculosis  the  two  years 
following  this,  in  the  great  majority,  already  have  the 
disease  in  an  incipient  form.  It  is  to  their  interest  to 
know  the  truth  to-day.  It  is  to  the  interest  of  the  gen- 
eral public  that  they  know  it;  that  they  are  fully  in- 
structed and  cautioned.  They  consult  us  for  this  pur- 
pose; it  becomes  our  duty  to  determine  their  condition 
early  and  so  inform  theni.  We  have  a  duty  to  the  other 
members  of  a  family  as  well  as  the  patient.  Can  the  state 
house  this  great  army  of  patients?  Can  we  quarantine 
them  if  we  would  ?  No.  How  can  we,  as  physicians, 
prohibit  the  infection  of  others?  By  educating  the  peo- 
ple to  their  danger  and  instructing  the  patient  as  to  his 
duty. 

Is  there  any  way  in  which  the  necessary  hygienic  meas- 
ures can  be  secured  without  the  cooperation  of  the  pa- 
tient? Can  we  ever  get  his  cooperation  unless  we  tell 
him  that  he  has  a  tuberculous  disease? 

The  patient  comes  to  us  for  the  truth.  It  is  our  duty 
to  show  him  that  the  disease  is  not  the  fatal  disease  that 
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the  public  have  imagined,  if  instmctiona  be  followed. 
Every  phyBician  should  keep  at  hand  printed  matter, 
instructions  or  directlone,  to  put  into  the  bands  of  the 
tuberculous  patientB. 

We  have  for  jeara  told  our  patients  that  this  disease 
is  like  unto  a  fire  is  a  house.  If  you  get  after  the  fire 
when  the  match  is  struck  it  is  easy  to  put  out;  let  it  bum 
until  one  whole  room  is  on  fire  and  you  have  a  much 
more  difficult  undertaking;  let  it  bum  until  the  house  is 
on  fire  froin  garret  to  cellar  and  it  ia  sure  to 
bum  up. 

For  the  protection  of  our  neighbors,  as  well  aa  our 
own  property,  we  all  handle  fire  with  care.  If  a  friend's 
house  is  on  fire  would  you  telL  him  ?  A  thousand  times 
more  important  is  it  to  tcU  him  when  we  find  that  he 
is  infected  with  tuberculosis;  here  the  greatest  possession 
he  has  on  earth  is  at  stake.  The  sooner  he  knows  it  the 
better. 

By  telling  the  patient  the  truth,  we  may  occasionally 
shorten  the  days  of  a  few,  but  in  the  long  run  will  save 
the  lives  of  many  hundred  by  following  this  policy.  Our 
surgeons  operate  to  save  life,  even  when  grave  danger 
esists  by  such  an  operation  to  the  patient.  If  our  tuber- 
culous patients  are  not  told  the  truth,  the  danger  is  not 
only  to  the  patient,  but  to  all  his  friends  included. 

It  is  an  .unpleasant  duty  to  perform,  but  one  from 
which  no  physician  should  shrink ;  and  especially  should 
patients  never  be  sent  away  from  home  without  knowing 
their  true  condition. 

How  frequently  are  we  consulted  by  some  poor  soul 
who  had  left  home  and  arrived  at  the  resort  sufi^ering, 
as  he  says,  from  a  "slight  throat  trouble";  arrived  may 
be  in  the  beginning,  and,  perhaps,  well  advanced  in 
pulmonary  or  laryngeal  tuberculosis;  without  money, 
expecting  to  procure  work  to  pay  for  his  board  and 
keep;  arriving  under  the  fond  delusion  that  by  climatic 
influence  his  trouble  will  soon  disappear;  with  no  con- 
ception of  the  necessities  for  recovery;  no  knowledge 


of  the  gravity  of  his  disease;  in  man;  instances  hie 
chances  were  a  thousandfold  better  at  home  among  his 
friends,  had  he  been  told  the  truth,  given  explicit 
instructions,  given  leas  medicine  and  more  time  by  hia 
physician. 

The  tuberculosis  patient  who  does  not  know  his  true 
condition  rarely  improves.  As  his  case  progresses  he 
becomes  discouraged  and  loses  confidence  in  his  medi- 
cal advisers,  thinking  they  do  not  understand  his  case. 
Can  he  be  blamed  ? 

On  the  otlier  hand,  the  patient  who  is  told  the  truth 
may  temporarily  be  depressed,  but  he  quickly  responds 
and  enters  heart  and  soul  into  the  fight  before  him. 
Earely  indeed  do  we  find  a  patient  who  has  been 
properly  instructed  and  handled  (without  mlsrepre- 
sentfition)  who  does  not  look  forward  to  recovery. 
Phthisical  patients  are,  as  a  rule,  hopeful,  ffot  so  the 
patient  who  does  not  know  what  is  the  matter. 

Intelligent  pulmonary  patients  sent  away  from  home 
without  being  told  the  truth  frequently,  from  ob- 
servation alone,  find  out  their  condition.  When  tliey 
make  this  discovery  themselves  it  creates  distrust  of 
the  physician  at  home  and  places  the  physician  at  the 
resort  in  an  embarrassing  position,  where  the  truth 
from  him  now  will  reflect  on  the  physician  who  may 
have  referred  the  patient  to  him;  or,  he  likewise  must 
misrepresent  the  facts  to  the  patient  with  the  result 
that  later  he  will  be  censured,  with  the  home  physician, 
for  "not  finding  out  what  the  trouble  was." 

True,  there  are  exceptional  cases  where  the  patient 
is  accompanied  by  the  parent  or  some  one  who  can 
control  him,  when  the  whole  truth  need  not  be  given 
to  the  patient,  but  these  cases  are  extremely  rare.  We 
have  in  the  past  relied  too  much  upon  drugs;  we  have 
been  too  free  with  our  prescriptions  and  too  careless 
in  our  instnictions.  If  we  would  give  the  patients 
more  of  our  time  and  less  of  our  dope  it  would  be 
better  for  the  patient.    The  good  results  obtained  from 


inGtitution  treatment  of  this  diseaae  are  dependent,  in  a 
great  measure,  on  the  fact  that  the  patients  know  their 
condition  and  are  nnder  constant  supervision  and  in- 
struction. 

For  the  good  of  our  tuberculous  patients;  for  the 
protection  of  their  friends  and  the  public  generally; 
for  the  protection  of  ourselves,  both  physically  and  from 
censure,  let  ns  fully  inform  our  tuberculous  patients 
as  to  their  disease,  and  when  so  informed  take  the 
time  to  properly  instruct  them  what  to  do  and  what 
to  avoid. 


TYPHOID  FEVER. 

HOME  UNCONSIDERED  HIXDttAXCES  IS  ITS  PROPHYLAXIS. 


JOirS  S.  FULTOX.  M.D. 

BALTIUOBE,  IID. 


For  fifty  years  we  have  known  that  drinking  water 
18  the  chief  vehicle  of  typhoiti  infection,  and  this  knowl- 
edge has  eaabled  groat  citioa  to  make  measurahly  effect- 
ive defense  against  typhoid  fever.  For  more  than  twenty 
years-  it  has  been  known  that  tlic  whole  problem  of  pre- 
venting typhoid  fever  lay  in  the  disposal  of  typhoid 
dejecta.  Knowing  so  much,  it  would  seem  that  typhoid 
fever  might  have  long  since  been  reduced  to  insig- 
nificance as  a  cause  of  death.  But  the  bad  eminence  of 
the  disease  is  as  conspicuous  to-day  as  it  was  twenty 
years  ago. 

In  the  grewsome  story  of  typhoid  among  the  United 
States  troops  during  the  Spanish -American  War,  we  were 
confronted  by  a  fact  so  humiliating  that  the  profession 
has  not  yet  had  courage  to  consider  fully  its  great  sig- 
nificance. We  learned  that  of  every  one  hundred  cases 
of  typhoid  fever  sent  to  division  hospitals,  one-half  had 
escaped  the  diagnosis  of  regimental  surgeons.  This 
enormous  defect  of  professional  skill  was  exposed,  not  by 
typhoid  in  its  rarer  and  more  subtle  disguises,  nor  by 
the  very  mild  infections,  but  by  plain,  uncomplicated 
typhoid  fever,  which  puts  a  man  to  bed  for  three  to  six 
weeks ;  such  typhoid  as  all  physicians  see  year  after  year 
and  recognize  five  or  si.x  times  in  ten.  Eestrictive  meas- 
ures can  avail  us  little  if  the  enemy  can  maintain  effect- 
ive disguise  wliilc  fully  armed  and  accoutred.  The  failure 


of  definite  and  effective  means  to  restrict  the  prevalence 
of  typhoid  fever  is  chargeable  primarily  against  Ameri- 
can medical  schools,  which  do  not  teach  young  men  to 
recognize  the  commonest  continued  fever  of  the  United 
StateB. 

Before  the  fight  against  typhoid  fever  can  become 
hopeful  one  barrier  must  be  leveled :  a  ponderous  inertia 
whii-h  Ameriean  iiiodionl  wUicHtion  has  imposed  on 
the  medical  mind  in  respect  to  one  disease.  Until  we 
are  relieved  of  the  dead  weight  of  authority,  the  thraldom 
of  the  text-book,  we  shall  go  on  misinterpreting,  in  40 
per  cent,  of  instances,  the  clinical  phenomena  of  typhoid 
infection.  While  dogmatic  teaching  is  rapidly  giving 
way  to  natural  methods  of  study,  there  is  in  the  portfolio 
of  many  a  professor  of  medicine  one  lecture,  or  a  set 
of  lectures,  which  will  be  given  up  with  great  reluctance. 
The  subject  is  typhoid  fever,  and  the  vivid  descriptions 
so  impress  the  students  that  they  ever  after  require  each 
case  of  typhoid  to  be  as  good  as  the  description,  to  wear 
all  its  insignia,  and  to  proclaim  aloud  its  full  name  with 
decorations  and  titles.  The  prophylaxis  of  typhoid  fever 
would  gain  an  impetus  from  the  conflagration  of  all 
such  literature.  Typhoid  fever  is  taught  too  much;  it 
is  studied  far  too  little.  This  defect  of  medical  educa- 
tion has  no  preferred  habitat  within  the  confines  of 
America.  The  glaring  delinquency  of  Army  medical 
men  owed  little  to  the  latitudes  in  which  it  was  demon- 
strated. These  observers  came  from  all  parts  of  the 
land,  and  brought  with  them  such  light  as  their  previous 
training  and  professional  associations  afforded.  The  men 
who  entered  the  Army  medical  service  in  the  late  war 
were  not  more  delinquent  than  those  who  remained  in 
civil  practice.  There  is  a  broad  humor  in  Carroll's 
story  of  a  solitary  regimental  surgeon  who  had  no 
malaria  among  his  fifty  fever  patients.  He  had  a  for- 
eign accent,  and  had  not  acquired  the  American  delusion 
that  malaria  is  a  considerable  contributor  to  the  mor- 
tality of  the  country. 
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111  IHIW  the  Spvial  Cftnimiiision  on  Typhoid  in  the 
Unilt'il  SlHtt-s  Arinv  EDcaiiipinonti:  tcstifiod  that  uo  fatal 
iiiiiliirial  infwtinns  occiirred  to  the  uoldiers  in  any  part 
of  th.>  rnitci  Slnt.'s.     In  ISKlll  the  profession  of  thi- 


country  tcstifipd  throiiph  the  Census  Bureau  that  for 
every  seven  persons  wlio  died  of  typhoid  fever,  three 
others  died  of  malaria.  In  the  south  Mississippi  belt  tlie 
testimony  is  that  twice  as  many  deaths  occurred  from 
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malaria  as  from  typhoid.  AmoDg  the  twenty-one  geo- 
graphical divisions  of  the  country  this  one,  the  south 
Missipfiippi  belt,  showed  the  largest  error  in  numbera, 
but  a  worse  error  was  that  of  the  central  Appalachian 


region,  where  malaria  is  not  even  a  (■onsi<hTabh'  caune  of 
disability,  but  where,  nevertheless,  it  was  charged  with 
one  death  for  every  ten  charged  to  fypjioid. 

I  have  plotted  for  each  of  the  twenty-one  grand  groups 
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the  mortality  returns  of  both  typhoid  and  malaria  by 
months,  and  the  seasonal  curve  itself  points  a  sus- 
picion that  confxision  between  the  two  diseases  is  every- 
wliere  njore  or  loss  prevalent.  Indeed,  the  charts  show 
the  malaria  curve  below  obedient  to  the  typhoid  curve 
above  ss  faithfully  as  the  shores  are  reflected  by  the  sur- 
face of  a  lake.    The  seasonal  apex  for  tlie  two  diseases 


1    3   ot   Chart   1. 
Chart   1    shown   ihe   reported  mortflUtj    from   typhoid   fever   and 
malaria  Id  l»l)i)  aworOlUB  (o  i:Qlte(l  States  Tensua.  by  moatha  and 
by    Grand    Grouiw.      The    black    apaees    Indicate    typhoid    and    (he 
shaded  apaces  below  Indicate  malaria. 

coincides  in  ten  of  the  twenty-one  groups,  five  times  in 
August,  once  in  September,  four  times  in  October.  In 
eight  groups  tlic  apex  of  the  reported  malaria  mortality 
anticipates  the  typhoid  apex  by  one  month.  In  the 
whole  Appalachian  region,  which  runs  from  northern 
Xew  York  to  within  200  miles  of  the  Gulf  coast  of  Ala- 
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bama,  tlie  malaria  is  a  midBummer  madness,  the  apes 

being  reached  in  July.* 

In  the  mid-Atlantic  coast  region,  which  includes  parts 
of  Sew  York,  Kew  Jersey,  Delaware,  Maryland  and 
A'irginia  and  the  whole  of  the  District  of  Columbia,  the 
Census  iignres  show  the  typhoid  fever  and  malaria  mor- 
talities in  a  ratio  of  72  to  28.  The  Delaware  State 
Board  of  Health  recently  made  an  extended  study  of  the 
subject  by  modern  method!-,  and  concluded  that  prac- 
tically all  the  remittent  and  continued  malarial  fevers 
were  in  fact  typhoid.  \one  of  them  was  malni'inl.  In 
ilaryland,  where  examinations  of  blood  for  the  malarial 
parasite  have  been  made  for  four  years,  the  parasite  has 
been  found  in  but  5  per  cent,  of  all  the  specimens  sub- 
mitted. My  personal  belief  is  that  fatal  malarial  intoxi- 
cation does  not  happen  to  one  citizen  a  year  in  Maryland, 
though  malaria  is  in  some  parts  of  the  state  a  consid- 
erable cause  of  disability. 

Of  all  the  mortality  charged  in  the  south  to  malaria, 
half,  perhaps,  is  really  due  to  typhoid  fever.  The  United 
States  Army's  experience  would  indicate  that  much  more 
than  half  is  due  in  fact  to  typhoid,  and  certainly  more 
than  50  per  cent,  of  the  mortality  so  charged  is  not  due 
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to  malaria.  In  the  north  a  much  larpir  part,  probably 
two-thirds  of  the  roputDfl  malarial  mortality,  represents 
unrecognized  typhoid.  Osier  said  long  ago  that  north 
of  the  Mason-Dixon  line  every  continued  fever  not  yield- 
ing to  quinin  in  six  or  seven  dayn  should  be  considered 
typhoid  until  definitely  ascertained  to  be  something 
else.  I  am  led  to  believe  that  this  mental  attitude 
toward  continued  fevers  is  as  becoming  to  medical  men 
in  the  south  as  to  those  north  of  the  JIason-Dixon  line. 
Outside  of  certain  well-known  areas  malaria  does  not 
kill  citizens  of  the  United  State's,  and  within  those  areas, 
■where  malaria  is  a  cause  of  grave  sickneKu,  its  right  to 
be  considered  an  important  cause  of  death  has  not  been 
■subjected  to  the  rigid  scrutiny  which  its  apparent  im- 
portance demands.  Speaking  for  that  part  of  the  United 
States  which  I  know  best,  1  can  say  that  the  terms 
"malarial"  and  "typhoraalarial"  express  no  definite  be- 
lief as  to  the  cause  or  character  of  a  disease,  but  are 
applied  to  fevers  of  indeterminate  nature,  in  the  same 
way  that  some  fourteen  other  titles  found  in  the  United 
States  Census  Itcports  are  used— simply  for  want  of  a 
more  satisfactory  word. 

To  the  large  deficiency  in  the  typhoid  mortality  which 
is  fairly  ascribable  to  the  malaria  delusion,  one  must  add 
a  further  correction  for  the  missed  diagnosis  of  typhoid 
at  the  extremes  of  life.  The  accepted  view  that  typlioid 
is  unusual  after  middle  life  is  not  at  present  undergoing 
revision,  so  far  as  1  know.  But  with  ri'Spect  to  children 
the  conviction  is  gradually  settling  in  the  minds  of 
pediatrists  that  typhoid  is  c<unmon  in  childhood.  At  a 
recent  meeting  of  the  New  York  Academy  of  Medicine 
J.  I".  Crozer  (irifTith  reuiarked  on  the  steady  change  of 
medical  opinion  on  this  point,  lie  said  that  in  the 
Children's  Hospital  of  I'hiladelphia  the  cases  of  typhoid 
constantly  outnuuibcr  those  of  any  other  single  disease, 
and  that  the  superabundance  of  typhoid  is  often  a  cause 
of  cmbarrassiuent  in  the  instruction  of  students.  New 
York     pediatrists     remarked     that     they     seldom     sec 
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typhoid  fever  in  children,  bwt  that  the  children  of  the 
mutropolis  often  suffer  with  an  obscure  fever,  wliich,  for 
want  of  a  better  name,  a  distinguishei]  clinician  called 
"Sew  York"  fever.  This  circumstance  reminds  one  of 
the  fever  that  recurred  year  after  year  in  a  certain 
American  city,  and  which,  for  want  of  a  better  name, 
was  called  "Ithaca  fever." 

When  to  these  sources  of  error  in  the  diagnosis  of 
typhoid  fever  the  ambidant  and  the  anomalous  eases  are 
added,  the  total  default  in  diagnosis  is  seen  to  amount  to 
at  least  50  ])er  cent,  of  cases  actually  occurring.  So 
long  as  we  deceive  ourselves  thus  grossly  as  to  the  amount 
of  typhoid  fever  pre\'ailing,  we  are  not  in  a  position 
to  profit  largely  by  our  knowledge  of  its  prevention.  But 
there  ia  another  important  point  on  which,  if  not 
deceived,  we  arc  only  half  informed;  namely,  as  to  the 
preferred  Habitat  of  typhoid  fever. 

The  belief  that  typhoid  fever  is  more  common  in  close 
communities,  and  that  its  incidence  is  heaviest  on 
cities,  has  its  place  in  the  medical  mind  by  a  sort  of 
common  consent.  The  grounds  of  the  belief  have  not 
IxH'n  examined,  if  indeed  they  have  been  stated.  The 
late  Colonel  George  Waring  said  in  1878:  "Typhoid 
is  peculiarly  a  disease  of  the  country  rather  than  of  the 
town."  Xo  similar  statement,  I  believe,  is  made  by 
any  American  medical  author;  but  the  opposite  view, 
that  typhoid  is  peculiarly  a  disease  of  cities,  is  expressed 
in  the  most  recent  editions  of  at  least  four  American 
text-books  on  medicine.  Typhoid  fever  makes  its  most 
striking  demonstrations  in  cities,  and  the  definite  in- 
fluence of  sanitary  works  on  its  prevalence  has  made 
the  typhoid  rate  the  acceptetl  index  of  municipal  hy- 
giene. Typhoid  fever  has,  nevertheless,  at  the  present 
time  and  in  this  country,  a  heavier  incidence  on  small 
communities  and  rural  districts,  and  probably  this  haa 
been  the  case  for  a  long  time;  for  sanitary  works  have 
neither  such  excellence  nor  so  wide  employment  in 
American  cities  as  to  give  urban  populations  in  general 
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good  defenses  against  typhoid.  On  the  contrary,  the 
conditions  of  American  cities  witli  respect  to  water  sup- 
ply and  disposal  of  waste  might  be  expected  to  produce 
a  constantly  higher  typhoid  mortality  than  is  experienced 
under  rural  conditions. 

The  returns  of  the  Twelfth  Census  show  that  the 
typhoid  mortality  per  100,000  of  population  in  the  reg- 
istration area  was  slightly  higher  in  the  rural  districts 
than  in  the  cities  (25.5  to  25.3).  The  "registration 
area"  contains,  however,  but  one-third  of  the  total  popu- 
lation of  the  country,  and  compriseB  the  populations  of 
341  cities  of  8,000  inhabitants  and  upward.  But  a  small 
part  of  the  aggregate  population  of  the  registration  area 
is,  therefore,  classed  as  rural. 

When  we  examine  the  rank  of  typhoid  fever  among  all 
the  causes  of  death  we  find  that  rural  tj'phoid  fever  is 
credited  with  62  in  everj*  1,000  deaths,  as  against  38  per 
1,000  for  urban  typhoid. 

Taking  the  21  grand  groups  into  which  the  Census 
office  divides  the  country  on  a  basis  of  physiography, 
aail  arrangiug  them  according  to  population  density,  one 
finds  that  tlic  tyjjlioid  mortality  rises  as  population  den- 
sity falls  until  we  i-eacb  the  low  density  of  50  persons 
per  square  mile.  Below  this  point  the  relations  of  ty- 
plioid  are,  aa  might  be  expected,  quite  irregular. 

The  Census  divides  the  United  States  into  five  grand 
divisions,  which,  arranged  in  the  order  of  their  rural 
population,  are  as  follows:  The  south  central  division 
having  88.9  per  cent,  of  its  total  population  rural,  and 
a  typhoid  mortality  of  79  per  100,000;  south  Atlantic 
division  having  a  population  83  per  cent,  rural,  and  a 
typhoid  mortality  of  G2  per  100,000;  western  division, 
population  68.8  per  cent,  rural,  typhoid  mortality  of  33 
per  100,000 ;  north  central  division,  population  59.4  per 
cent,  rural,  typhoid  mortality  of  42  per  100,000;  north 
Atlantic  division,  population  41  per  cent,  rural,  t^'phoid 
mortality  of  30  per  100,000.  Here  we  find  the  typhoid 
mortality  rising  as  the  urban  population  falls. 


Some  doubt  may  be  admitted  ae  to  whether  these 
grand  divisioos  can  fairly  be  compared.    If  the  United 


Chart  3. — Bbowlnn  relatloD  ol  typbold  mortality  to  population 
denally.  The  flEiirra  acroaa  Ibe  tops  indlosle  the  CensuH  Grand 
UroupB  Id  Ihe  order  of  their  population  deuBltj  per  square  mile. 
The  figures  on  the  left  verllcal  maricln  are  the  population  deuBltLea. 
The  figures  In  the  loner  left. hand  column  Indicate  the  typhoid 
mortality. 


States  be  divided  into  state  groups  on  the  basis  of  the 
distribution  of  population  between  town  and  country. 


we  can  eliminate  to  a  groat  extent  the  influence  of  lati- 
tude and  longitude. 

Thus  thero  are  five  states  whose  rural  populations  are 
under  30  per  cent,  of  the  totals.  They  are  Massachu- 
Rctts,  Sow  York,  Rhode  Island,  New  Jersey  and  the  Dis- 
trict of  Columbia.  Their  aggregate  population  is  12,- 
GC5,183,  of  which  number  70  per  cent,  are  classed  as 
urban,  i.  c,  live  in  towns  of  8,000  or  over.  Their  com- 
bined tvphoid  mortality  is  25  per  100,000.  (See 
Tabic  I,') 

Six  states  have  populations  between  40  and  50  per 
cent,  rural — Connecticut,  Pennsylvania,  Delaware, 
Maryland,  Illinois  and  California.  In  these  the  total 
population  is  50  per  cent,  urban,  and  the  typhoid  mor- 
tality for  1900  was  43  per  100,000. 

Seven  states  have  populations  between  50  and  CO  per 
cent,  rural — New  Hampshire,  Ohio,  Michigan,  Wiscon- 
sin, Missouri,  Colorado,  Washington.  Their  population 
is  43  per  cent,  urban,  and  their  typhoid  mortalitj'  in 
1900  was  38  per  100,000. 

Eight  states  have  populations  between  CO  and  70  per 
cent,  urban — Maine,  Indiana,  Minnesota,  Ixiuisiana, 
Slontana,  Wyoming,  Utah,  Oregon.  Their  population 
is  25  per  cent,  urban  and  their  typhoid  mortality  in  1900 
was  4C  per  100,000. 

Twelve  states  have  populations  between  10  and  80  per 
cent,  rural — Vermont,  Virginia,  South  Carolina,  Geor- 
gia, Florida,  Tennessee,  Alabama,  Texas.  Their  popula- 
tion is  13  por  cent,  urban,  and  their  typhoid  mortality 
in  1900  was  C2  per  100,000. 

Twelve  states  have  populations  more  than  80  per  cent, 
rural — West  Virginia,  North  Carolina,  North  Dakota, 
Mississippi,  Indian  Territory,  Oklahoma,  Arkansas,  New 
Mexico,  Arizona,  Xevada,  Idaho.  Their  population  is 
5  per  cent,  urban,  and  their  typhoid  mortality  in  1900 
waa  G7  per  100,000.  Taking  the  twenty-one  grand  groups 
into  which  the  country  is  divided  on  a  basis  of  physiog- 
raphy, and  arranging  them  according  to  their  popula- 


tion  density,  one  finds  that  the  typhoid  mortality  rises 
as  population  density  decreases,  until  we  reach  a  popula- 
tion density  of  50  pereons  per  square  mile.    Below  that 
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point  the  relations  of  typhoid  to  population  density  are, 
as  might  be  expected,  quite  irregular.     (See  Table  II.) 
The  experience  of  Staryland  supports  the  general  indi- 
cations of  these  figures.    There  ia  but  one  large  city  in 


the  state.  The  inhabitants  of  Baltimore  are  half  of  the 
total  population  of  the  state.  There  are  but  two  other 
towns  having  as  many  as  8,000  inhabitants.  It  maj  be 
fairly  said  that  the  population  of  the  state  is  equally 
divided  between  rural  and  urban  conditions.  The  ratio 
of  typhoid  mortality  is  1  to  S.5  in  favor  of  Baltimore, 
a  poorly-sewered  city,  supplied  with  unfiltered  water 
from  an  extensive  and  unprotected  water-shed. 

Dividing  the  cities  of  this  country  into  ten  classes  on 
a  descending  population  scale,  we  find  that  the  typhoid 
mortality  rises  somewhat  as  populations  diminish.  Thus 
the  least  mortality  in  1900  (S-i  per  100,000)  fell  on 
the  three  cities  having  populations  of  more  than 
1,000,000— New  York,  Chicago  and  Philadelphia.  Xot 
one  of  these  cities  is  watered  or  sewered  in  a  thoroughly 
modem  way.  Indeed,  one  of  them  is  notoriously  bad  in 
respect  to  water  supply. 

There  are  but  three  cities  in  the  half-million  class — 
Boston,  Baltimore  and  St.  Louis — whose  combined  mor- 
tality for  1900  was  32  per  100,000. 

Nest  we  have  five  cities — Cleveland,  Buffalo,  San 
Francisco,  Cincinnati  and  Pittsburg — whose  average 
population  is  344,891,  and  whose  combined  typhoid  mor-  ■ 
tality  for  1900  was  57.  In  this  group  we  have  the  ban- 
ner city  of  the  year  in  respect  to  typhoid  mortality 
among  populations  of  over  100,000,  Pittsburg,  with  the 
large  rate  of  147  per  100,000.  The  combined  mortality 
in  this  class,  if  Pittsburg  were  omitted,  would  be  37  per 
100,000. 

Next  are  eight  cities  with  an  average  population  of 
249,094,  and  a  typhoid  mortality  for  1900  of  41  per 
100,000.  The  city  of  Washington,  in  this  class,  had  a 
mortality  of  81  per  100,000,  adding  6  points  to  the 
combined  mortality  of  the  class. 

In  the  next  class  are  eighteen  cities  whose  average 
population  is  128,281,  and  whose  typhoid  mortality  in 
1900  was  40  per  100,000.    The  second  city  of  the  coun- 
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try  in  typhoid  mortality  among  populations  of  over 
100,000  is  in  this  claee,  Allegheny,  Pa. 

In  the  next  class  are  fifteen  cities  with  populations 
averaging  83,092,  and  typhoid  mortality  for  1900  was 
45  per  100,000. 

Twenty-five  cities  whose  populations  averaged  59,517 
had  a  typhoid  mortality  in  1900  of  44  per  100,000.  The 
heaviest  individual  rate  of  the  year  in  populations  over 
50,000  fell  in  this  class  on  Savannah;  107  deaths 
among  her  54,000  citizens,  a  rate  of  197  per  100,000. 

In  the  next  class  are  sixty  cities  having  an  average 
population  of  18,205,  whoso  combined  typhoid  mortality 
for  1900  was  48  per  100,000. 

Finally  there  are  119  cities  whose  populations  average 
13,029,  and  whose  comhined  typhoid  mortality  for  the 
year  was  45  per  100,000. 

Of  twenty-four  towns  having  typhoid  mortality  rates 
ahovo  100,  the  tenth  class  furnishes  eleven  in  the  states 
of  Connecticut,  Iowa,  Indiana,  Louisiana,  Wisconsin, 
Michigan,  Kansas  and  Illinois.     {See  Tabic  IV.) 

The  ninth  class  furnishes  five  towns,  in  Kentucky  one, 
in  Sew  York  two,  in  Jlississippi  one,  in  Ohio  one. 

The  eighth  class  furnishes  four  towns,  in  Pennsyl- 
vania two,  in  Ohio  one  and  in  Colorado  one. 

The  seventh  class  furnishes  two  towns,  one  in  South 
Carolina  and  one  in  Georgia. 

The  sixth  class  furnishes  one  city,  Atlanta,  Ga., 
eighteenth  in  order  of  typhoid  rate  descending. 

The  tliird  class  furnishes  one  city,  Pittsburg,  Pa., 
sixth  in  rank  of  typhoid  mortality  descending. 

The  states  contributing  the  eight  highest  urban  rates 
are,  in  order,  Georgia,  Louisiana,  Connecticut,  Ken- 
tucky, Iowa,  Pennsylvania,  K"ew  York.  Pennsylvania 
has  two  cities  in  this  list. 

In  the  list  of  cities  showing  rates  above  100,  Ohio  has 
throe  towns ;  Pennsylvania,  two ;  Connecticut,  two ;  Iowa, 
two;  Illinois,  two;  Georgia,  two;  New  York,  two; 
Ijouisiana,  one;  South  Carolina,  one;  Kentuckv,  one; 
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Indiana,  one;  ^Visconsin,  one;  Kansas,  one;  Miasissippi, 
one;  Colorado,  one;  Micliigan,  one.  (See  Tables  IH 
and  IV.) 

The  total  population  accounted  for  in  thie  anah'sia  of 
typhoid  mortality  is  20,922,880.  The  actual  increase  of 
typhoid  mortality  as  the  scale  of  population  falls  is 
probably  greater  than  these  tables  indicate,  for  the  states 
whose  general  mortality  from  typhoid  is  comparatively 
low  are  the  chief  contributors  to  the  ninth  and  tenth 
classes,  whose  rates  arc  highest. 

The  foregoing  studies  seem  to  warrant  two  con- 
clusions, each  having  an  important  bearing  on  the  gen- 
eral prophylaxis  of  typhoid  fever.  The  first  and  more 
important  is  that  the  typhoid  mortality  reported  in  this 
countri'  is  not  more  (probably  less)  than  (i5  per  cent,  of 
the  typhoid  mortality  actually  occurring.  Of  the  total 
morbidity  from  the  disease  a  considerable  part  runs  its 
course  to  recovery  without  coming  under  medical  ol)- 
servation,  and  of  the  cases  receiving  professional  care 
fully  one-half  arc  not  recognized  as  typhoid  fever.  It 
therefore  follows  that  the  first  step  in  the  restriction  of 
typhoid  fever  must  fail  for  lack  of  diagnostic  skill  in 
the  rank  and  file  of  the  medical  profession.  The  cor- 
rection of  this  delinquency  does  not  wait  on  improved 
methods  of  clinical  or  lal>oratory  diagnosis,  hut  on  n 
jK'neral  realization  of  tlie  ubiquity  and  perennial  activity 
of  typhoid  fever,  and  on  the  lumbering  advance  of  re- 
form in  medical  education. 

A  sul)sidiary  conclusion  from  this  part  of  the  present 
study  is  that  a  very  large  majority  of  the  deaths  attrib- 
uted to  malaria  are  due  to  causes  in  which  malaria  does 
not  even  participate. 

The  second  important  conclusion,  drawn  from  a  study 
of  the  distribution  of  typhoid  mortality,  is  that  the  infec- 
tion is  more  heavily  seeded  in  smaller  communities,  and 
that  the  propagation  of  the  disease  is  in  general  from 
the  country  to  the  town,  rather  than  from  town  to  coun- 
trv'.    The  es|>lanation  of  this  fact  is  probably  found  in 
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tlie  greater  care  given  to  the  disposal  of  human  escre- 
ment  as  communities  grow  more  populous. 

The  prophylaxis  of  typhoid  fever  cousista  essentially 
in  defense  against  oscremental  contamination,  and  pre- 
cisely as  the  barriers  are  more  or  less  remote  from  the 
sources  of  infection  is  the  defense  less  or  more  effective. 
In  this  view  of  tlie  prevention  of  typhoid  fever  it  must 
appear  that,  notwithstanding  the  very  great  value  of  the 
defenses  on  which  cities  most  rely,  these  defenses  do 
not,  and  by  their  widest  conceivable  extension  can  not, 
satisfy  the  requirements  of  a  rational  prophylaxis  of 
typhoid  fever.  In  to\^■n  and  country  alike  tlie  appointed 
time  and  place  for  intervention  against  the  spread  of 
typlioid  fever  is  whenever  and  wherever  a  ease  of  typhoid 
fever  is  recognized.  Those  outbreaks  of  typhoid  which 
from  time  to  time  scandalize  great  cities  and  bring  down 
wrath  on  the  authorities  are,  as  a  rule,  less  important 
than,  and  may  be  part  of,  unremarked,  unopposed,  or 
perhaps  lie-coddled  epidemics  covering  the  countryside 
for  miles  around.  To  set  up  at  the  city  gates  expensive 
works  for  the  purification  of  the  public  water  supply  as 
a  main  defense  against  water-borne  disease  is  literallj'  a 
preposterous  arrangement.  It  waives  the  choice  of  time, 
place  and  weapons,  conceding  all  these  advantages  to  the 
enemy.  It  assumes  that  the  vices  of  rural  insanitation 
are  invincible,  but  they  are  not.  If  there  is  one  direction 
in  which,  more  tlian  another,  the  political  influence  of 
groat  cities  should  be  exerted,  it  is  to  bring  rural  dis- 
tricts and  small  communities  under  legal  obligation  to 
render  strict  account  of  deaths  and  the  causes  of  death, 
and  to  take  and  give  good  heed  to  the  preventable  dis- 
eases at  the  time  and  place  of  their  occurrence. 

TABLE  I. 

J    60    PUB    CB-M,    *SD 


ropalatloD.  TJrbaD.    TTpbold, 

MaimachuBettB    2,803,346  2,132.623  62.1 

lihodf  Island    4-.;H,nne               347.802  102 

Xew  York    T,2r.S.S04  4.080.042  1,776 

N>w  Jerser    J,J<N;i,6(ift  l.lfiS.OOl  308 

lUstrlct  of  Columbia 278,718               278.718  223 

12.S6.'>,1S3  S,S02,27e  3.120 
Rural  populilIOQ.  30  per  ceot.     Trpbald  per  100,000.  26. 


40  AND  eo 

PopalatloD.  Urban.  T;pbold. 

Coonecllcut    0US.420  483,088  249 

PennajlvauU   e.a<J:i.ll5  2,86J.S37  2.176 

Delaware    ]S4,733  Te.COS  00 

Uaryland    1,188.044  ri37,49T  SIO 

Illlnola     4,8^1.j.-i0  2.271.940  1,887 

Callforala     1.485,053  849,474  542 

14.880.017  7.003.424  8.087 
Rural  popuratliHi,  40  per  cent.    Tfphold  per  100.000,  42, 

I'opulatlon.  Urban,  Typhoid. 

New   Hampabire 411.588  158,020  60 

Oblo    4.iri-.-i4.-i  1,500,840  1,705 

HIchlsan     2.i-^{I.Wi  747,334  680 

WIbcodbId L!.0U0,042  834.437  865 

Mlaaouii     3,106.805  055,503  1.790 

Colorado    039.7O0  205,703  232 

WaahlngtOD     318,103  165,282  171 

13,223.025  4,487.079  5,002 
Rural  populatloD.  67  per  cent.     T^pbold  per  100.000,  38. 


I>(ipulallDn.  Urban.     Typhoid. 

Maine     004.466  184.830  200 

IndlBDa     2..'>16.462  807,834  1.406 

MlnnpHOta     1,751.304  470.048  386 

txiulstana     l,3SI.82.'i  314.388  1,077 

Stlonuma   24».320  85.823  42 

Wyoming    02.531  22,204  16 

I'tah     276.749  60,844  73 

(IregoQ    413.536  08.SO7  106 

73,700.002  1.813.473  3,306 
Kural  population,  75  per  cent.     Typhoid  per  loO.OOO.  40. 


I  10  T 


20  r 


I'opulBllDn.  Urban.     Typhoid. 

Vermont    343.641  303,034  107 

Virginia     1.8S4.184  1.582,480  914 

Soulh   Carolina 1,340.318  1.240,146  OTO 

Georgia    2.216,331  1,072,362  l.,->85 

Florida    .VJH.542  440.413  290 

Iowa     2,l'31,H.->3  1.857,128  .■>49 

Nebraska    l,l>8fl..imi  80T,.'>T5  280 

Kanwu    1.470.495  1,20G.288  688 

Kentucky     2,147.174  1.784,115  1,68» 

TeuDeaaee     2,020.216  1.750,298  1.709 

Alabama     1.828.697  1.8a'4.Dni  1.713 

Teiaa     3.048,710  2.704,848  2,014 

20,096,459  17.603,007  12,408 

Rural  populatloD,  87  per  cent.  Typhoid  per  100.000.  62. 


population. 

West  Vlrenla    938,800 

North  Carolina   1.80:1.810 

North    Dakota     310.146 

Soiilh    Dakota   4ni,7.i0 

MlSRlBslppl     l..'.81,270 

Indian  Territory 302.000 

Oklahoma    SOR.SSI 
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U.  8.  I 


B  flguip 


ta  of  ti 


Dealba 
PopulBtloD.  from  Typhoid. 

CUiraso     1.608..nn  4T0 

I'bnadelphia  '  l'.\^'.l]\'.\]\[\'.^\'.    i.-iWt.99^  489 

TotaiB     6.42»,4T4  1,553 

ATeragf  population.  ::.143,15S.  Typbold  mortalltj  per  lUO.OUO,  24. 

I>eftthB 
I'opnlHtlon.  from  Typbold. 

Boston    r.WI.BO;!  153 

Ilaltlmore     WiS.lWT  177 

St.     LodIb ri7.-),2,')M  IBO 

Totals     I.eil.-p.()87  5^0 

ArerBKe  po|)iilntlon,  .103.021).     'fyphold  morlBllty  per  IIM.OOO,  32. 

Deatba 
t'opiilntlnn.  from  Typbold. 

Clfveland    :t81.7llW  184 

Hiiffaiii  :i.'ii;.;iN7  as 

San     (''ranclBi'D 342.7^2  13.-i 

Claclnnall    3:!n.B(.2  100 

ntlBburg'     :iai.mH  474 

Totals      1.724.455  08T 

Averagp  population.  344. KPl.     Typliold  mortality  per  ll>i>.000.  67. 
[  omltlBd,   the   typhoid  mortalKy   of  tbe  group 


100.(K 


DMttaa 

PopDlatloD.  (Tom  rypbold. 

New  OrlMiu :28T,1M  IBl 

Detroit    285,70*  M 

Ullwkukee    2S5,B10  B2 

WMhlneton,  D.  C* 2T8.T18  S2Q 

Newark.  N.  J S16.0T0  26 

Jereer  CItj 200,433  *9 

LoulBTllle,     Kr 204.TS1  ISO 

lUnoeap^li  202.718  aa 

Totals l.»98,Te8  827 

Averaiie  popnlatlon,  240,094.    Trpbold  mortalitj  per  100,000,  41. 
*  Washlngtau  being  omitted,  tbe  trpbold  martallt]t  ot  tbe  groap 
IB  35  per  100,001). 


Deatba 
I'opulatlon.  (roD  Trphold. 

Providence    174.697  B2 

Indlaupolls     160.164  IT 

Kanaas  CItr    163,792  12S 

Uochttter     162,608  38 

Bt.  Paul 162.065  86 

Denver   183,859  57 

Toledo    181.822  58 

Allegheny,     I'a 129,806  134 

Columbua,    Ohio 125,560  68 

Worceater.  Uasa 118.421  21 

Srracuse.  N.  K 108.3T4  25 

Fall  Biver 104.868  28 

Laa    Aneeles 102,320  Bl 

New  Haven 108,027  88 

I'atersoD,  N.  J 105,171  81 

St.  Joaeph.  Mo 102.079  87 

ScrantOD     102.026  30 

Omaba   102,655  41 

Totala 2.300.050  082 

ATerage  population,  128,281.    Typbold  per  100.000,  40. 
ctuss  Ti, — riPTBKN  crrlBS. 

Deatha 
Population,  from  Tjpbold. 

Albanr    81,151  41 

Rlrhmond,  Va 85.UO0  66 

DaytOD.    Ohio 85,383  45 

Seattle    80,671  81 

Atlanta,     G« 89.872  08 

Lowell.  Mara 84,868  18 

Cambridge,    Maaa 81,886  19 

Portland.   Ore 90,426  22 

Qrand   RapldR.    Mich 87,505  84 

Harttord,    Conn 78.850  45 

beading.    Pa 78.961  SB 

WllmlDgtOD,     Del 76.508  BO 

Camden.  N.  J 75.035  22 

Trenton.  N.  J 73.307  25 

Bridgeport.   Conn 70,086  11 

ToUlB 1.255,385  662 

Average  population,  83,602.     Tfpbold  per  100,000,  45. 


ToUl  p<qinlat1on I.889.4W 

Average    popuUtlon ™'3I? 

Total  typbrfd  deatba 625 

Tn>bold  mortality  per  100,000 46 

Deatba 
Population.  (rom  Typbold. 

0»i™iC.l e6,M0  2! 

IJTna.    HaM 6H.G13  is 

iS^in^Uam 82,558  8 

32 
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ZMlUu 
FopalatlDa.  f  nun  TjplxoU. 

BprlDcfleld.    Uui 62.099  18 

Nev  Bedford.  UsM «2.4t2  1« 

Bomcrrtlle.    Mau 61,843  IT 

UJIubelb.    N.    J 62.13U  S 

Wllk«barre,    r> [>1,T21  14 

Kcle,     l-a 5:^.733  18 

Uarrliburi,  Fa SU.ieT  20 

ETUUTlllt.     Ind 5e.(H)T  4G 

ChariMlon,    8.    C 66.807  70 

Sannnab,  Ga S4.244  107 

UancbMler,  N.  a G6.S8T  S 

Troy.  N,    Y flO.661  88 

ttlca.    N.    Y 86,383  S 

BaJt    Lake.    UUb B3,S31  IS 

Baa    Aatoolo.    Tciaj &3.321  44 

DalDtb.   Minn 62.669  23 

fortlaad,  Me 50.146  21 

Boboknt.   N.   J 68,364  19 

YoDkPn.   N.   Y 4T.e31  6 

Holjoke,   Mail 46.712  13 

Waterburj,   Cono 45,859  21 

MiHtOlk,     Va 40.624  27 

Total! 1,389,462  625 

Total  population 1,628.061 

ATerage    DopulatloD 33,857 

Total  trpbotd  deaths 689 

TTphold  DorUlIt;  per  100,000 45 

Deatba 
Popalation.  (rom  Typbold. 

HavwhlU,    Maw 37,176  4 

Ut^KKsport,    1-a 34.227  16 

Alcoona,     1* 3S.873  19 

Spokane.  Waab 86.848  10 

Davenpart,    lawt 35,254  23 

SIODi  CItf,   Iowa 33.111  13 

Jolmatonn.   Pa 35,936  35 

Elmlra,    N.    Y 35,672  13 

Cbelsea.  Mass 84.UT2  8 

Sprlngfleld,    III 84.159  19 

Uajonne.    N.   J 32,722  5 

Superior,   WlB 31,091  19 

ALlentown,  Ha 35.416  17 

Balem,    Mbh 35.056  7 

YouDEBtown.    Ohio 44.SS5  51 

Ilrockton.     Maes 40.063  IS 

Blogbamton,  N.  Y 39,647  13 

Lancaster.  Pa 41.459  23 

Corlngton.    Kj 42.U88  17 

Mobile.    Ala 38.409  31 

Wheeling,  W.  Va 88,878  2S 

LIdcoId.   Neb 40,160  14 

Terre  Hante,  Ind 36.673  22 

SaalDaw,    Mich 42.345  17 

Tacoma.   Wash 37,714  7 

Fltcbburg.  Uass 81.631  6 

Maiden,    Man 33.664  13 

NewtOD,  Mass 33.587  7 

Taanton,   Maes 31,038  S 

Auburn.  N.  Y 80.345  12 

ScbenecCady.  N.  Y 31,683  10 

Canton.  Ohio 30,667  19 

Pawtpcket,  R.  1 30,231  7 

QulDrj.    Mbbs 83.252  8 

Sacramento,  Cal 29.282  1 

WoonBOCket,  R.  1 28.204  S 

New   Caatle,    Pa 28.339  42 

JackBonTllle.    Fla 28.429  19 

E«Bton.    Pa 25,238  4 

Newport  Ky 28,301  IB 

Paebto.    Colo 28,167  31 

Paasalc,   N.   J 27,777  10 
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pQpalatloa.  trom  Typbold. 

WllllamBpart,    Pa ZS.T5T  11 

Bar   CItr.    Mich 21.S2S  8 

Olouceater,    Mass 26.1'^!  * 

TotalB 1.5£8.0ai  689 

Cl^aS    IX. — BIXTI    CITIES. 

Total  population 1,082.281 

ATcrage    pouulatlon. .................................         18,205 

Total    tjpliolil 521 

Tfpbold   per  100.000 48 

PopalatloD.  troin  'Uphold. 

Notrtalown,  Pa 22.205  9 

Jamestown.  N.  Y 2K.B0a  16 

MUDcle.     Ind 20.042  10 

Burlington.    Io«a 23.201  14 

WllmlniiCOD.    N.    C 20,078  10 

LeaTeDworth,  Kan 20,T35  6 

Wichita,    Kan 24,071  17 

New  BranBwlck.  N,  J 20.006  4 

JackaoD.    Mlcb 23.180  16 

Kalamaioo,    Mlcb 24.404  1 

UuBkeeon,   Ulch 20.818  4 

Baneor,   Me 21.850  18 

PeterBburg,    Va 21.810  18 

CoboeB,    S.    T 23.010  8Q 

Waterlown.  N.  Y 21,896  IS 

Lafayette.    Ind 18.116  6 

Ulchmond,    Ind 18.226  10 

Otlumwa,    Iowa laiOT  18 

Northampton.   M BBS 18,643  6 

Chlcopee.  Mqbb IS.IOT  9 

Medford.    MasB 18.244  7 

Lvachburg,    Va 18,801  17 

Key  Weal,  Fla 17.114  7 

Paducah,     Ky 10.446  81 

Lebanon.   Pa 17,628  8 

Bau  Claire,  Wis 17.517  Q 

Battle  Creek.   Mlcb 18.503  7 

Port  Huron.   Mlcb 19.158  7 

Concord.   N.   H 19.632  2 

Niagara,    N.    Y 1S.4S7  24 

FIndlay.   Oblo 17.813  19 

PortBmouth,     Ohio 17.870  9 

Sault    ate.    Marie,    Mich 10.1.'i8  1 

Nalcbei,  MIsb 23,808  27 

Oranse,    N.    J 24.141  0 

Perth  Amboy.  N.  J 17.809  2 

Kingston.    N.    Y 24.533  S 

Newburgh.    N.    T 24.043  10 

Amsterdam.    N.    Y 20.920  3 

GloTersTllle.  N.  Y 18.319  S 

Poughkeepale.  N.  Y 24.029  7 

namltton.     Ohio 23.914  4 

Lima.    Ohio 21.723  8 

Newark.    Oblo 18.157  6 

Central  FbIIb.  H.   I IS.lOT  2 

Newport    R.    1 22,034  12 

Burlington.    Vt 18.640  4 

Santiago,    Cat IT. TOO  2 

Uerlden,    Conn 24.2»6  6 

Nev   London.  Conn lT.54e  8 

Norwich.  Conn 17.2.')1  1 

BelleTllle,    III 17.484  14 

Aurora.    Ill 24,147  JO 

Decatur.     Ill 20.TS4  8 

(ialeibnrg.    Ill 18.607  t 

Everett.  Uasi 24.336  8 

WlnOQB,     Minn 19.714  B 

HadlBOD.    Wla 16,164  8 

Oreen  Bay,  Wla 18.684  6 

Nashua,  N.  H 28,898  1 

Totals   1,092,281  621 
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1 

Ofifl^^nr^  N^  Y 

1 

Ironwofld.    Mich 
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IIutohlDBon.   Kan 

1 

GierFiTiB.  5; ■?:::;:::;:::;::: 

Population. 

LfladTllIe,"  Colo 

Ralelgti.  N.  C 

Z455 

Aleiandrla.  Va 

AnnapollB.    Md 

'if4 

Cortland,  N.  Y 

Mlddletown.   N.    Y 

fS.i;n.V.::::. 
S=SSw?;5:v:::::: 
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1  .Ml 
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1,502.826 
TABLE  IV, 

PopuUtltm    Typl'ol''  Mortality 


Conn 10 


Niagara,  N.  Y.. 


PopDiatloD     Trphold  Mortallly 

rem.   Ind 10  118 

Mirlnettf,    Wl« 10  IIT 

MeDDinlnw.    Mich 10  117 

Uutcblnaou.     K>& 10  117 

YoDnnlovD.  Ohio 8  114 

NatohM.    Mln »  113 

Pueblo.     Colo 8  110 

Atlanla,    «■ 6  109 

FlndlaT.    UMo 0  108 

AUeitbenr,    I-a T  100 

DaDTllle.  Ill 10  liM 

KeotDk,     lowft 10  102 

Ironiod,     Oblo 10  101 

DISCUSSION. 
Db.  J.  H.  MussER,  rhiladetphia — It  is  fortunate  that  we  can 
make  an  earl 7,  or  more  precise,  diagnosis  by  modern  bac- 
teriologic  methods,  sueh  aa  the  eniplojnieDt  of  the  aerun  test, 
or  by  culture  methods;  by  such  means  we  can  make  such 
precise  diagnoaes  that  there  can  hardly  be  any  mistakes  made 
regarding  the  nature  of  the  prevailing  fever  or  epidemic 
There  is  no  excuse,  therefore,  except  probably  in  some  com' 
muuitioB  or  districts,  for  not  making  an  early  diagnosis.  Un- 
fortunately, however,  there  ia  a  lack,  apparently,  of  conscience 
in  phyeicians.  They  are  not  awake  to  the  dangers  of  the  in- 
fection in  cases  of  typhoid  fever.  Xot  long  ago,  within  the  taat 
three  years,  I  saw  three  caaea  of  typhoid  fever  in  one  family 
in  the  country  that  had  their  origin  as  follows:  The  original 
case  was  an  imported  one.  This  man  became  infected  in  a  near 
town  and  came  to  the  country  home  of  the  phyaician,  who  was 
very  careless  regarding  the  disposal  of  the  excreta.  The  rela- 
tion of  the  privy  was  auch  that  ita  contents  drained  into  a, 
driven  well.  This,  of  course,  was  the  source  of  infection  in 
the  members  of  the  family.  One  member  of  this  family  died 
and  two  were  placed  in  great  peril.  These  people  were  taken  ill 
and  all  were  sick,  including  the  physician,  due  to  the  careless- 
ness, or  lack  of  conscience,  on  the  part  of  the  physician  re- 
garding the  disposal  of  the  excreta.  There  was  a  lack  of  re- 
gard for  the  protection  of  the  people  in  that  district.  I  could 
tell  of  many  local  epidemics  arising  through  the  faults  of 
physicians.  It  is,  therefore,  necessary  to  take  a  lesson  to  our- 
selves before  we  preach  to  communities.  Communities  should 
be  educated  in  regard  to  this.  Above  all,  the  civil  author- 
ities should  be  brought  to  realize  their  Tesponsibilitica.  In 
oitics  where  there  are  piles  of  dirt,  etc.,  a  policeman  goes  and 
places  a  red  lantern  at  each  pile  to  indicate  danger;  yet  no 
civic  authorities  would  place  a  red  light  danger  signal  in 
places  where  there  were  epidemica  or  possibilities  of  typhoid 
fever.  Why  ia  this  done  in  the  first  instance  I  Because  the 
city  knows  that  if  an  accident  should  happen  the  authorities 
would  be  held  responsible.  If  we  should  hold  the  civic  an- 
thoritiea  similarly  responsible  in  cases  of  typhoid  fever  we 
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could  soon  get  control  of  the  diseaae.  How  can  we  help  our- 
selves regarding  thist  It  is  a  difDcult  problem  and  a  difficult 
question  to  answer. 

It  has  been  said  that  the  buaj  practitioner  has  not  time  to 
act  aa  police  and  see  that  his  people  cany  out  his  directions 
regarding  the  diaposal  of  excreta,  et«.  We  should  see  developed 
a  conscientiouH  sense  of  duty  which  should  inspire  the  untiring 
effort  ol  all  to  protect  communities  as  well  as  individuals. 
Each  practitioner  in  a  community  should  have  a  trained  assist- 
ant. Let  him  take  a  man,  for  instance,  from  the  Johns  Hop- 
kins Hospital  Laboratorjr  to  aasiiit  him  in  laboratory  work; 
any  good  practitioner  can  afford  this.  I  am  satisfied  that  any 
practitioner  of  medicine  who  takes  an  assistant  to  do  work 
of  thin  character,  and  bo  shows  the  community  that  he  is 
practicing  the  highest  type  of  medicine  and  making  everj'  effort 
to  protect  the  community,  will  increaae  hia  income  to  twice  what 
it  would  have  been  without  an  aasistant  in  charge.  If,  how- 
ever, that  does  not  seem  tA  be  practical,  then  a  group  of 
physicians  should  have  an  osaiatant  to  make  diagnoses  and 
watch  the  excreta  and  to  determine  whether  a  typhoid  fever 
patient  should  be  aent  forth  in  a  community  with  safety  by 
examining  the  urine,  etc.  If  this  ia  not  practical,  then  we 
should  resort  to  government  control.  We  must  educate  the 
civic  government  itself  regarding  the  danger  of  typhoid  fever 
patients,  and  make  them  understand  that  they  should  be  under 
their  charge.  The  phyaician  abould  continue  to  treat  the 
patient,  but  the  civic  authorities  should  be  held  responaibte 
for  him  until  he  is  perfectly  harniless.  The  patient  should 
not  be  allowed  away  from  a  community.  All  the  excreta  and 
diacharges  should  be  taken  care  of.  Then,  too,  perhaps,  the 
government  should  he  held  reaponajble  for  the  laboratory  diag- 
noais  and  also  for  the  aanitary  management  of  the  caae,  abao- 
lutely  from  the  start  of  the  infection.  I  do  not  think  this  is 
an  unreasonable  thing  to  expect.  When  we  realise  the  trouble 
the  government  is  taking  with  some  infections,  when  we  realize 
the  mass  of  money  that  is  spent  to  prevent  the  spread  of  yel- 
low fever  or  the  plague,  when  we  think  of  ho'm  many  more 
Uvea  are  lost  through  the  ravages  of  typhoid  fever,  and  when 
we  think  that  our  hande  are  practically  paralyzed  in  our  at- 
tempts to  obtain  governmental  control  of  these  cases,  we  must 
marvel  at  it.  They  should  look  after  typhoid  epidemics  as 
they  do  after  other  epidemics. 

I  had  hoped  to  learn  a  ready  method  for  disinfecting  the 
urine.  Disinfection  of  the  urine  is  very  essential  before  the 
patients  get  from  out  of  our  control.  Probably  we  can  make 
the  urine  sterile  by  the  uae  of  urotropin.  In  the  later  atagea 
of  the  disease  and  throughout  the  period  of  convalescence  and 
until  a  trained  assistant  or  a  government  expert  shows  the 
urine  ia  free  from  bacilli  these  patients  abould  not  be  lost 
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•igbt  of.  Th«  UK  of  nrotropin  is  one  of  the  beat  methods  Ua 
preventing  »■  well  ■■  curing  »  complication  of  typboid  fever, 
i.  e.,  c7*tiU«i  •teriliting  the  urine  ii  the  beat  aid  iu  the  wkj  of 
propbjrlBjiia. 

1>B.  UiLutcET  RocHESTn,  Buffalo — Milk  m»y  be  infected 
after  leaving  the  farm,  and  the  source  of  infectioa  be  difficult 
to  trace.  In  Buffalo,  in  one  of  the  healthiest  di«tricts.  tea 
years  ago,  four  members  of  the  same  family  were  taken  ill 
with  typhoid  fever  within  four  days  of  each  other,  and  there 
was  apparently  no  local  reason  for  it.  In  lotdcing  for  the 
source  of  the  disease  the  milk  supply  was  investigated-  At  the 
farm  from  which  the  milk  came  there  was  no  typhoid.  The 
milk  was  followed  to  the  city,  and  the  source  of  infection  was 
found  to  be  at  the  home  of  the  man  who  delivered  the  milk. 
In  his  home  was  a  case  of  typhoid  fever;  after  he  received  the 
milk  from  the  farm  he  had  it  bottled  at  bii  home,  the  aame 
perKOns  nsshing  the  bottles  and  caring  for  the  typhoid  paitient- 
Thuit  it  was  accounted  for.  In  bia  route  through  the  city  were 
found  cases  of  typhoid  fever. 

In  reference  to  the  prevention  of  typhoid  fever,  we  must  re- 
member tliat  we  do  not  know  bow  long  organisma  persist  ia  the 
stools  after  the  patient  has  recovered  from  the  attack.  This 
is  one  chief  source  for  the  spread  of  the  disease  which  should 
be  borne  in  mind;  after  the  patient  recovers  and  goes  about 
his  business  he  still  may  be  a  source  of  infertion.  on  account 
of  the  perEistence  of  the  organisms  in  the  stools. 

I  did  not  understand  whether  Dr.  Fulton  said  that  the  dis- 
ease was  niore  prevalent  in  the  country  than  in  the  cities,  or 
whether  the  mortality  was  greater.  If  the  latter,  I  think  it  is 
due  to  the  lack  of  facilities,  for  the  farmer  will  not  or  can  not 
get  the  necessary  nursing  for  these  patients,  and  the  conse- 
quence ia  that  they  die  because  they  are  not  properly  cared  for; 
in  such  cases,  of  course,  the  physician  is  not  at  all  at  fault. 
I  think  the  source  of  mortality  in  the  country  districts  is  to 
be  found  in  this  lack  of  proper  care,  or  a  lack  of  ability  or 
wiltingnesa  to  care  for  these  patients. 

With  regard  to  the  disinfection  of  the  urine,  Dr.  Musser  has 
already  referred  to  the  use  of  urotropin.  In  three  cases  of 
typhoid  fever  wa  found  the  urine  free  from  organisms  and 
apparently  in  a  sterile  condition  two  weeks  after  the  pa- 
tient had  recovered  from  tbe  disease  after  giving  urotropin; 
before  thst  time  the  urine  was  infected. 

With  regard  to  disinfection  of  the  stools,  I  have  found  that 
powdered  chlorid  of  lime  thoroughly  mixed  with  each  stool 
is  efficacious. 

Dr.  Wu.  Kbauss,  Memphis,  I'enn. — We  have  a  municipal 
ordinance  which  requires  tliat  every  case  of  typhoid  fe»er  be 
reported,  and  in  accordance  with  that  requirement  I  reported  a 
case.    A  lay  inspeotor  called  and  asked  if  the  party  bad  used 
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well  water  or  clitern  water  and  got  the  addresa  of  the  milk 
man.  He  left  no  literature  oi  instructions  aa  to  the  hygienic 
management  of  the  case.  The  patient,  a  foung  lad;,  was  very 
fond  of.ice  cream,  and  would  send  to  a  nearby  factory  for  a 
little  paperboxful  perhapa  once  or  twice  a  day,  and  tliis  was 
probably  the  source  of  infection.  I  think  a  municipal  health 
board  culpable  for  entrusting  such  matters  to  a  policeman. 
The  inspector  should  be  a  specially  trained  medical  man. 

About  ten  years  ago  I  fcept  the  records  of  the  board  of 
health  in  Memphis,  and  in  one  year  1  noticed  that  the  returns 
for  the  year  were  about  270  deaths  from  malarial  fever  and 
36  deaths  from  typhoid  fever.  This  was  before  our  public 
water  supply  was  from  artesian  wells.  Surely  this  was  a 
wrong  proportion  of  deaths  from  these  two  fevers,  for  in  one 
season  1  had  in  my  service  at  St.  Joseph's  Hospital  about  400 
cases  of  fever,  in  the  neighborhood  of  200  of  which  were 
malarial,  of  which  latter  only  one  died.  Jlost  of  thcBe  pa- 
tients were  frum  the  swamps  about  Memphis  and  were  in  a 
very  bad  condition.  This  would  argue  that  many  of  the  270 
deaths  on  the  records  must  have  been  typhoid  fever,  aince  ma- 
larial fever  with  us  ia  not  so  fatal. 

Db.  Kuank  Warner,  Columbus,  Ohio — It  is  doubtless  true 
that  some  cases  of  typhoid  fever  develop  as  a  result  of  an  in- 
fection acquired  in  some  other  way  than  drinking  ivuter;  by 
eating  some  raw  vegetables  which  have  on  thpm  some  typhoid 
bacilli,  or  by  any  of  the  several  but  unusual  methods  of  ac- 
quiring the  diaease.  It  remains  a  fact,  however,  that  the  num- 
ber of  cases  which  develop  in  any  other  way  than  by  driid;ing 
infected  water  are  very  few  indeed.  Then,  as  this  is  the  usual 
method  of  infeotion,  it  becomes  the  duty  of  physicians  every- 
where to  urge  better  water  supplies  in  their  respective  com- 
munities. Not  only  does  it  become  our  duty  to  speak  of  these 
things,  but  also  to  point  out  from  time  to  time  that  the  great 
underlying  cause  of  typhoid  fever  ia  the  result  of  an  absolute 
indifference  in  various  communities  of  the  dangers  arising 
from  drinking  the  water  that  is  ordinarily  furnished  by  many 
municipaiitiea.  There  needs  to  be  a  rude  awakening  from  the 
absolute  indilTerence  to  which  many  communities  have  fallen. 
If  the  people  in  a  conimunity  really  make  up  their  minds  that 
there  ia  a  real  danger  in  an  unfiltered  public  water  supply  the 
politician  a  who  operate  the  places  will  quickly  install  the 
most  modern  and  approved  methods  of  purifying  water.  They 
will  give  any  community  just  as  good  water  as  they  demand, 
and  no  better.  It  seems  to  me  that  it  ia  time  we  should  seek 
to  prevent  this  disease  on  a  greater  scale  than  mere  study  and 
prevention  of  individual  cases.  This  pre\'ention  on  a  large 
scale  can  best  be  accomplished  by  the  construction  of  public 
filtered  water  aupplies.  And  this  filtered  water  is  rendered 
purest  by   sand   filtration.      It   is   frequently   argued   against 
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sand  flltration  that  it  docs  not  remove  all  the  bact«ria  o(  a  dla- 
ease- producing  character.  This  ia  entirely  true.  It  doea 
reniOTe  some  98  or  99  per  cent,  of  the  pathogenic  germs.  Dr. 
William  H.  Welch  has  stated  that  one  ia  not  ho  likely  to 
develop  typhoid  fever  from  drinking  water  which  ie  onlj 
slightlj  infected  with  the  typhoid  germs  ag  where  it  contains  a 
large  number  of  them.  Then,  if  sand  filtration  does  not  remove 
all  germs,  and  consequently  all  danger  of  infection,  as  it  does 
remove  at  least  96  per  cent,  of  the  germs,  it  removes  an  equal 
per  cent,  of  the  danger  of  infecting  the  individual  drinldng  the 
water.  The  idcaJ  filter  plant  would  remove  all  germs  of  a  dis- 
ease-producing character.  Inasmuch  as  this  can  not  be  done, 
we  must  be  content  for  the  present  to  attain  such  a  great  im- 
provement in  the  purity  of  a  water  in  a  community.  And  just 
in  proportion  that  a  pure  water  is  furnished  to  a  community, 
in  just  that  proportion  are  we  meeting  the  chief  indication  of 
prevention  of  typhoid  fever. 

Again,  I  i>e]ieve  that  securing  of  a  better  water  supply  in  any 
community  should  be  a  part  of  the  labor  of  the  physician  and 
bacteriologist  as  well  as  the  engineer.  And  this  labor  of  the 
physician  and  bacteriologist  should  be  as  liberally  paid  for  as 
the  labor  of  the  engineer.  In  seeking  a  water  supply  the  engi- 
neer should  be  aided  by  the  bacteriologist.  This  aid  should  not 
consist,  as  it  does  so  many  times  when  the  engineeer  calls  such 
help,  in  simply  examining  the  water  for  a  time  or  two,  but 
careful  tukcteriologic  examinations  should  be  made  over  a 
considerable  period;  these  examinations  should  be  made  under 
varying  conditions,  so  that  a  reliable  conclusion  may  be  drawn. 
While  it  is  true  that  some  of  the  more  able  sanitary  engineers 
cover  these  points,  still  it  is  the  rule  that  in  the  establishing 
of  a.  public  water  suppi;  the  engineer  regards  it  as  distinctively 
an  engineering  problem  rather  than  a  joint  undertaking  ot 
the  engineer  and  the  bacteriologist  and  physician.  When  this 
fact  becomes  better  known  and  recognized  we  shall  have  purer 
water  supplies  and  less  typhoid  fever. 

Db.  J.  N.  HURTT,  Indianapolis — It  seems  to  me  that  the 
question  of  prophylaxis  goes  back  further  than  we  teach.  At 
first  we  thought  that,  after  the  etiology  of  the  disease  had 
been  discovered,  all  we  had  to  do  was  to  disinfect  the  de- 
jecta. Now  we  find  that  there  are  clinicians  and  diagnos- 
ticians who  do  not  make  out  all  cases  of  typhoid  fever.  We 
all  know  that  the  dejecta  carry  the  typhoid  organisms  long 
after  the  patients  are  seemingly  well,  months  after  in  some 
cases.  This  fact  should  teach  us  something.  We  must  not  only 
disinfect  the  dejecta,  but  we  must  properly  dispose  of  it;  if 
that  be  done  then  we  will  soon  abolish  typhoid  fever.  I  be- 
lieve that  all  intestinal  disorders,  the  germs  of  which  are 
cultured  in  the  intestines,  will  spread  under  certain  conditiona 
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in  the  towns  and  large  cities  udIsbb  we  treat  and  do  awaj  with 
the  dejecta.  We  must  filter  the  water  in  our  towna  and  cities; 
and  we  must  see  that  tbe  dejecta,  are  cared  for  in  a  sanitary 
wny,  then  typhoid  fever  will  certainly  be  aboliBhed.  I  have 
read  there  was  practically  no  sanitation  in  the  days  of  Henry 
VIII,  and  that  at  that  time  the  dejecta  and  slops  were  thrown 
into  the  streets;  the  proposition  to  care  lor  them  in  pita  was 
received  with  scorn  and  ridicule.  But  when  the  streets  were 
used  no  longer  for  dejecta  disposal  there  was  a  pronounced 
diminution  in  tbe  numi>er  of  cases  of  disease  that  arose  from 
such  causes;  the  death  rate  of  typhoid  feTer  and  other  dis- 
eases fell,  and  health  conditions  improved,  after  the  human 
dejecta  were  cared  for  in  pits.  Let  ua  go  deeper  into  the 
study  of  this  question  and  let  us  learn  to  care  properly  for  all 
dejecta;  then  I  can  promise  that  the  disease  will  disappear. 
Dr.  Henri  Sbwaix,  Denver — In  the  prophylasia  of  tuber- 
culosis it  is  admitted  that  physiologic  resistance  of  the  individ- 
ual to  the  growth  of  tubercle  bacilli  is  only  second  in  import- 
ance to  the  exclusion  of  the  bacilli  themaelvee.  In  the  prophy- 
laxis of  typhoid  fever  all  sanitary  eJTort  seems  to  be  restricted 
to  the  exclusion  of  tbe  germ,  and  we  hear  nothing  of  the  means 
of  increasing  the  vital  resistance  of  the  individual  after  the 
manner  which,  in  the  conflict  with  tuberculosis,  has  proved  so 
effective.  Tbe  development  of  typhoid  fever  in  a  person  is 
very  largely  determined  by  his  physiologic  condition  while  the 
typhoid  germs  lie  in  his  intestines.  A  man  recently  under  my 
charge  had  a,  mild  run  of  fever  for  a  few  days;  the  Widal  test 
was  negative  and  the  attack  seemed  clearly  of  "functional" 
nature.  He  was  allowed  to  get  up  and  increase  his  diet  after 
some  ten  days,  when  shortly  he  became  seriously  ill,  the  blood 
test  became  positive  and  he  nearly  died  wllh  typhoid  fever. 
Again,  a  little  hoy  declared  himself  to  have  been  perfectly  well 
until  he  ran  a  foot  race,  when  he  waa  suddenly  seized  with 
vomiting  and  abdominal  pain,  ushering  in  a  well-marked  at- 
tack of  typhoid  fever.  In  each  of  these  caaea  the  attack  of 
typhoid  was  exacerbated  or  precipitated  as  the  result  of 
physical  exertion.  A  targe  proportion  of  our  typhoid  patients 
come  from  the  hardiest  and  healthiest  class  of  people.  But 
they  fall  victims  to  the  disease  while  engaged  in  work  which 
upsets  their  physiologic  equilibrium.  They  are  very  apt  to 
be  compelled  to  work  U>  fatigue  in  the  intense  heat  of  the  sun. 
It  is  not  hard  to  imagine  that  under  such  conditions  the 
germicidal  powers  of  the  gastric  juice  might  deteriorate  and 
the  vital  resistance  of  the  body  fluids  and  tissues  themselves 
might  be  reduced.  We  might,  therefore,  speak  of  every  in- 
dividual enjoying,  as  regards  typhoid  fever,  a  certain  im- 
munity on  a  sliding  scale.  With  every  physiologic  function 
doing  well  its  co-ordinated  task,  the  typhoid  genu  may  pos- 
sibly be  ingested  with  impunity;  immunity  is  high.     But  let 


the  vital  machinery  fatter  ever  ao  little  and  infectioD  readily 
occurs ;   immunity  is  low. 

Db.  Deebino  J.  RoBEBTS,  Nashville,  Teuu. — Medical  science 
is  based  on  fact  and  on  proof.  Theories  in  medicine  arise, 
spring  up,  live  or  die,  depending  on  that  idea.  Vou  can  not 
build  theories  and  make  facts  tc  Gt  them.  Dr.  Happel  gave 
you  the  results  of  his  observations;  our  work  here  is  the  re- 
sult of  observations.  He  records  his  observationu  of  facts  in 
his  locality.  On  the  other  hand,  representatives  of  Johns 
Hopkins  and  the  University  uf  Pennsylvania  tell  what  the;  do 
not  see.  The  microscope  will  tell  you  a  fact  and  give  the 
clinician  aid  when  sustained  by  clinical  observations.  These 
men  come  with  statements;  Dr.  Hsppel  comes  with  observa- 
tions. Take  the  humblest  court  in  the  land  and  submit  to  the 
bench  two  or  three  credible  witnesiics  and  you  will  be  able  to 
establish  an  observation  as  a  facL  There  is  one  witness  from 
Arkansas.  Dr.  VVilherspoon  of  TennesBce  tella  you  what  he 
saw.  I  claim  to  have  seen  the  same  fever  for  forty  years. 
The  Surgeon-General  of  the  United  States  saw  in  the  Army 
reports  during  tbc  sixties  something  that  was  not  down  in  the 
text. books,  and  he  essayed  to  find  out  about  it,  only  he  went 
a  little  bit  further,  and  gave  it  a  name.  His  etforts  were 
sterile,  so  much  so  that  -be  took  back  what  he  said  regarding 
this  fever  and  said  he  did  not  say  it.  Typhoid-malarial  fever 
belongs  to  the  ages  of  the  past.  One  gentleman  came  here  and 
endeavored  to  prove  by  therapeutic  demonstration  that  we  had 
a  typbo. malarial  fever,  "this  and  nothing  more."  You  must 
look  at  things  as  they  arc  and  not  as  you  wish  to  have  thera. 
I  have  seen  40  consecutive  cnses  of  fever  in  one  fieaaon.  Five 
years  ago,  before  the  Tennessee  State  Medical  Society,  I  gave 
the  clinical  notes  of  a  fever,  "this  and  nothing  more."  This 
was  not  enteric  fever.  It  ran  along  and  gave  an  erratic  tem- 
perature. Some  have  called  it  paratyphoid  and  atypical  ty- 
phoid, etc,  A  leopard  may  change  its  spots,  but  still  it  is  a 
leopard.  There  are  certain  characteristics  about  it  which  you 
can  always  recognize.  What  constitutes  typhoid  teverT  The 
bacillus  of  Eberth  must  be  present.  Let  the  gentlemen  with 
their  monoculars  and  binoculars  say  what  they  please;  we  have 
the  same  in  the  laboratories  in  Tennessee.  We  have  a  series 
of  recorded  cases  reported  and  piibttslicd  in  the  state  medical 
society's  transactions,  with  carefully  trained  observers,  teach- 
ers in  laboratory  work,  and  in  this  series  of  cases  the  bacillus 
of  Eberth  was  wanting.  We  have  had  it  stated  by  able  clinic- 
ians that  this  is  a  fever  with  erratic  temperatures;  thnt  it  was 
not  attended  by  the  abdominal  symptoms  of  typhoid  fever.  I 
have  seen  40  cases  lasting  14  days  or  less,  all  of  the  same 
type.  There  have  been  reported  90  successive  cases  and  none 
went  beyond  two  weeks'  duration.  This  is  nothing  but  fever; 
let  it  alone  and  the  patient  will  get  well. 
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Ue,  C,  y.  AuAua,  Trenton,  N.  J. — We  hare  fiiea  and  mo«- 
quitoee  in  Kew  Jersey;  the  mosquitoes  are  growing  less,  ao 
is  malaria.  The  Delaware  river  is  a  large  sewer,  and  those 
who  live  along  its  banks  become  infected  with  typhoid  fever. 
We  make  our  difTerential  diagnosis  by  taking  a  drop  of  blood 
on  a  slide  for  the  Widal  reaction,  and  also  smear  a  cover 
slip  for  the  plasniodium,  and  mail  them  to  the  state  labora- 
tory, where  they  are  examined  free.  We  should  like  to  have 
the  govci-miient  prohibit  the  use  of  unflltered  Delaware  River 
water  far  drinking  purposes. 

Dr.  Jaheh  Tibo-n,  Philadelphia — I  have  been  surprised  that 
no  reference  has  been  made  to  the  easiest  and  simplest  way  of 
making  drinking  water  innocuous,  i.  e.,  by  boiling.  In  Phila- 
delphia to-day  our  hospitals  are  filled  with  typhoid  fever  cases 
largely  to  the  exclusion  of  others,  and  I  am  sure  that  very  few 
of  these  need  have  had  typhoid  fever  if  the  drinking  water 
had  been  boiled.  Of  courae,  we  must  look  back  to  the  source 
of  infection.  There  are  times  when  do  flitration  will  protect 
the  water  against  the  typhoid  bacillus;  in  fact,  I  believe  that 
it  is  considered  impossible  to  eliminate  entirely  the  bacillus 
even  when  we  have  the  best  filtration  plants;  especially  in 
times  of  great  freshets,  when  there  is  a  blocking  up  of  the 
apparatus.  If  the  working  people  could  be  taught  to  use  no 
drinking  water  that  had  not  been  boiled  many  epidemics  would 
be  averted.  'Of  course,  the  difficulty  of  doing  tnis  is  evident, 
but  we  as  pliysiciaoa  could  do  much  by  insisting  on  this  prac- 
tice, not  culy  among  the  poor,  but  among  the  rich  as  well, 
and  with  all  with  whom  we  come  in  contact.  The  Schuylkill 
river  water  has  not  a  good  reputation,  but  I  know  of  no  in- 
stance where  tbe  disease  has  been  acquired  through  the  use  al 
this  drinking  water  after  it  was  boiled.  Boiling  will  effect- 
luilly  destroy  the  typhoid  bacillus. 

Dn.  Jaues  J.  Walsh,  New  York — A  prominent  sanitary  of- 
ficer once  said  that  when  somebody  had  typboid  fever  eometiody 
ought  to  be  hung.  We  know  that  we  cnn  contract  typhoid 
fever  only  from  a  typhoid  fever  patient.  If  that  typhoid  fever 
patient  is  not  properly  cared  for  somebody  is  to  be  blamed 
for  criminal  negligence.  Id  large  cities  what  is  to  be  doneT 
Take  a  certain  large  city,  not  far  from  New  York,  which  has 
had  typhoid  fever  constantly  in  its  midst  for  the  past  t«n 
jeara.  Every  year  there  are  a  large  number  of  deaths  and 
the  "boss"  of  that  city  has  made  ths  boast  that  he  kept  back 
the  sanitary  plant  for  a  long  time  because  provision  had  not 
been  made  for  giving  a  part  of  the  work  to  a  friend  of  his. 
In  this  city  there  have  been  3,000  deaths  during  that  time  from 
typhoid  fever  and  nothing  has  been  done  toward  getting  a  bet- 
ter and  purer  water  supply.  This  boss  has  no  sense  of  civic 
duty.  Sanitary  plants  have  been  used  in  Germany  for  years; 
in  Berlin  pro[)eT  filtration  plants  bad  been  used  thirty  years 
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before  they  hud  a  death  from  typhoid  lc\er.  People  on  the 
faTms  have  less  death  rate  than  in  the  city. 

With  regard  to  flltratioD,  the  little  town  of  Altooaa,  near 
Uatnburg,  did  not  have  a  single  death  from  cholera  iu  spite 
of  the  fact  that  they  used  the  water  from  the  Eioa.  When 
this  disease  is  eommunicated  to  another  some  one  is  criminally 
responsible.  We  should  make  the  municipal  authorities  under' 
stand  that  the  dangers  lie  in  allowing-  certain  tyrants  to  con- 
tinue in  control  in  sanitary  work  when  there  is  a  prolonged 
outbreak  of  typhoid  fever. 

Dk.  Walteb  Siiropsktge,  Yoakum,  Texas — I  am  surprised 
at  Dr.  Tyson's  statement  that  his  patients  might  have  avoided 
typhoid  fever  by  boiling  their  drinking  water,  suggesting 
water  aa  the  only  means  of  conveying  the  disease.  In  the  town 
where  I  live,  with  a  population  of  0,000,  there  are  50  or  more 
cases  of  typhoid  fever  each  year.  These  people  without  excep- 
tion use  water  from  an  artesian  well,  1,400  feet  deep,  which 
is  pumped  direct  into  the  mains  and  is  never  expoued  to  the 
atmosphere  till  drawn  from  the  hydrant  for  drinking.  If 
these  people  get  typhoid  fever  through  their  drinking  water  I 
am  unable  to  see  how  the  Dacilli  get  into  it.  Two  years  ago 
there  was  a  case  of  typhoid  fever  near  me  treated  by  one  who 
did  not  have  the  dejecta  properly  cared  for,  permitting  it  to  he 
thrown  out  on  the  ground  surface,  this  being  in  early  sumiiier 
when  the  ground  was  dry  and  dusty.  Immediately  following 
this  case  I  treated  IS  others  within  a  radius  of  3U0  yards  of 
it,  whose  infection  was  traceable  to  this  focus,  and  they  eould 
not  have  obtained  the  poison  through  water,  for  it  was  drawn 
from  the  hydrant  and  used  immediately.  I  recall  an  expert' 
ence  of  12  years  ago,  when  I  treated  a  case  of  typhoid  in  De- 
cember, and  was  unable  to  have  any  disinfectant  used  at  all. 
The  nurse  simply  threw  the  dejecta  out  in  the  back  yard.  Dur' 
ing  the  balance  of  December,  January,  February,  March  and 
April  we  had  no  typhoid  fever  in  that  neighborhood.  During 
May  we  had  a  drouth  and  the  surface  became  dry  and  dust 
was  prevalent,  being  carried  by  a  prevailing  southeast  wind. 
The  dry  weather  had  existed  not  more  than  two  weeks  when 
typhoid  began  developing  around  this  focus,  and  I  treated  73 
cases  within  a  radius  of  300  yards  of  it;  and  seven-tenths  of 
them  were  to  the  northwest  where  the  prevailing  wind  car- 
ried the  dust  from  this  infected  focus.  These  people  all  used 
different  water  from  surface  wells  about  70  feet  deep  and 
through  a  heavy  clay  and  light  rock  strata.  Now,  if  these  peo- 
ple were  infected  through  their  drinking  water  why  were 
there  no  eases  through  the  live  rainy  months,  when  the  earth 
surface  was  wet  and  why  such  preponderance  of  cases  to  the 
northwest  where  the  prevailing  wind  would  carry  the  duet 
from  tbia  infected  focus!     And  if  it  be  conceded  that  the 
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drinking  water,  why  could  it  not  as  well  infect  articles  of 
food  and  thus  reaeh  the  intestiiies  of  the  individual  T  I  am 
convinced  that  the  dual  was  the  means  of  infection  in  these 
caaea  aa  well  as  in  many  othera.  Again,  our  Spanish- American 
war  demonstrated  conclusively  that  Hies  can  and  do  carry  the 
infection,  and  Dr.  Alice  Hamilton  of  Chicago  read  a  paper 
before  this  Association  a  year  ago  forcibly  portraying  the  fact 
that  flics  do  carry  the  infection.  With  such  facts  t>efore  us  I 
think  even  Dr.  Tyson  should  modify  his  remarks  on  tha 
subject. 

Dr.  T.  J.  Hapfel,  Trenton,  Tenn. — The  discussion  of  this 
morning  hos  been  on  typhoid  fever,  not  on  the  paper  read  by 
me  on  Tuesday.*  The  object  of  my  paper  was  not  to  discuss 
the  subject  of  typhoid  fever,  but  to  leport  cases  of  a  fever 
occurring  in  my  practice,  which  were  cases  of  neither  a  typhoid 
nor  a  malarial  fever. 

I  do  not  claim  that  there  is  no  typhoid  fever  in  the  section 
of  Tennessee  in  which  I  live,  hut  in  my  own  town  it  has  almost 
entirely  disappeared.  We  hare  not  had  a,  case  of  it  for  years. 
We  account  for  our  peculiar  exemption  from  the  fact  that  all 
of  our  drinking  water  ia  filtered  through  a  vaat  bed  of  sand 
underlying  our  town.  Some  geologist  claims  that  we  arc 
located  over  what  in  ages  past  was  a  large  body  of  water 
which  has  been  replaced  by  sand,  and  through  this  sand  of  an 
unknown  depth  our  water  filters,  rendering  it  almost  perfectly 
pure.  While  in  our  immediate  neighborhood  we  have  no  ty- 
phoid fever,  yet  in  certain  sections  of  our  county  typical  caaca 
of  typhoid  fever  are  found. 

When  the  caaea  reported  to  me  are  referred  to  as  "atypical," 
"paratyphoid,"  etc.,  you  are  begging  the  question.  In  refer- 
ence to  microscopic  examinations  in  these  cases,  I  stated  that 
examinations  had  been  made  in  138  cases  of  this  fever  by  per' 
sons  who  had  the  reputation  of  being  skilled  in  the  use  of  the 
microscope  and  in  laboratory  work.  Thus  my  clinical  obser- 
vations were  not  left  unsupported.  One  person  discussing  the 
paper*  suggested  that  the  variations  in  temperature  were  due 
to  the  use  of  the  coal-tar  derivatives.  The  coal-tar  products 
are  never  used  by  me  except  in  those  cases  where  I  have  failed 
to  reduce  the  temperature  by  water  and  other  febrifuges.  In 
not  one  of  tbe  100  cases  which  have  come  under  my  care  has 
there  been  any  tendency  t«  hemorrhage.  One  member  of  the 
section  referred  to  the  fact  that  he  had  cured  cases  of  this 
^pe  by  a,  certain  routine  medication,  but  my  paper  referred 
only  incidentally  to  the  subject  of  treatment.  In  the  closing 
lines  of  the  paper  1  mentioned  the  fact  that  I  used  guaiacol 

•  See  page  31  ot  this  volume. 
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Cftrbou&te  in  trmtiog  theae  cases  th«  last  BeaHon.  If  i-sbm  of 
this  type  of  ft^v^r  are  let  alone  and  nursed  well  they  retxirer 
without  or  in  spite  of  medicine.  One  of  mj  patientH  recovered 
who  waa  given  by  her  mother  on  one  occasion  a  box  o(  sardines 
and  allowed  t«  eat  them  all  at  one  time.  At  another  time 
Uiis  same  child  during  the  third  week  of  ber  fever  waa  fed 
enough  biscuits  to  have  surfeited  a  well  person.  Had  thii 
been  a  caKe  of  typhoid  fever  we  would  probably  have  had  a 
funeral.  1  have  treated  two  rases  of  this  fever  in  pregnant 
femateti,  one  five  months  advanced,  the  other  seven.  Both  mia- 
carried,  and  on  the  day  following  the  miscarriage  the  tem- 
perature in  both  csFies  fell  to  normal  and  never  went  above  that 
point  B(;ain.  Both  made  uneventful  recoveries,  a  very  different 
result  so  far  as  my  experience  has  gone  with  typhoid  fever 
under  similar  circumstaneeB. 

I  wi»h  again  to  emphasixe  the  fact  that  the  cases  reported 
by  me  did  not  present  a  single  characteristic  aymptom  of 
typhoid  fever. 

Dn.  Joncj  S.  Fultdr,  Baltimore — I  regret  that  any  one 
should  have  misinterpreted  my  demonstration  of  the  higher 
mortality  of  typhoid  in  rural  districts  as  a  reflection  on  the 
rural  physician's  skill.  1  know  nothing  about  the  comparative 
case  mortality  as  between  town  and  country,  and  1  asaume 
that  the  higher  absolute  mortality  in  the  rural  districts  mean« 
a  correspondingly  higher  morbidity.  No  other  conclusion  can 
be  drawn  from  the  evidence.  In  treating  cases  of  typhoid  fever 
the  city  physician  has,  so  far  as  1  know,  but  a  single  ad- 
vantage over  his  fellow  in  the  country,  and  that  advantage 
is  in  skilleil  nursing.  The  trained  nurse  may,  perhaps,  profit 
the  case  mortality  by  the  1  or  1.6  per  cent.,  but  in  my  opinion 
the  chief  profit  of  trained  nursing  lies  in  the  control  of 
morbidity. 

I  take  occasion  to  say  now  what  I  did  not  say  in  my  paper, 
til  at  the  trained  nurse,  proportionately  to  the  numerical 
strength  of  her  profession,  oppoaca  more  effective  barriers  to 
the  spread  of  typhoid  than  does  the  practicing  physician.  That 
may  be  construed  as  a  criticism  of  the  profeasion  and  may  b« 
added  to  the  other  criticism  of  a  48  per  cent,  default  of  profes- 
sional skill  in  the  diagnosis  of  typhoid. 

I  did  not  intend  in  my  paper  to  touch  the  minutjee  of  prophy- 
laxis, but  I  am  glad  that  the  discussion  brought  out  the  very 
central  problem  of  disinfecting  stools.  A  disinfectant  for 
fecal  matter  should  be  first  effective,  and  after  that  must  be 
cheap,  rapid,  safe  and  convenient.  No  agent  yet  proposed 
meets  all  these  requirements  or  even  a  majority  of  them.  I 
am  inclined  to  regard  quicklirfe  or  air-slaked  lime  as  the 
most  generally  available  disinfecting  agent  for  typhoid  excreta. 

But  above  all  things  I  want  to  impress  the  Association  with 
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the  tutimonf  of  the  profesBion  itseK,  showa  bere  in  graphic 
form,  and  supporting,  as  I  think,  in  the  moat  convincing  man- 
ner and  (or  the  whole  United  States,  the  testimony  of  the 
U.  S.  Army  Commission  that  the  medical  men  of  the  land 
habituallj  misinterpret  the  continued  fevera  of  the  United 
States.  This  is  a  deQnite  and  insistent  challenge  at  the  very 
threshold  of  the  prophylaxis  of  these  fevers.  WTiat  will  yoii 
do  about  it! 
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This  subject  involvcci  a  discuseion  of  the  early  and 
present  pandemics,  cardinal  features  of  the  viability  and 
dissemination  of  BaciUus  peads  and  the  transmission  of 
plague. 

mSTOaiCAL   SKETCH. 

While  indefinite  statements  regarding  plague  are  found 
in  the  earliest  writings,  no  definite  knowledge  of  thlE 
disease  has  been  found  until  the  writings  of  Rufus  of 
Ephesiis  regarding  plague  in  Egypt  in  the  second  cen- 
tury B.  C.  At  this  time  the  disease  was  present  in 
lower  Egypt,  spread  along  the  coa^t  of  the  Mediter- 
ranean and  existed  as  a  pandemic  for  an  unknown  period. 
Numerous  detailed  accounts  give  positive  data  that  this 
pandemic  was  the  same  disease  as  that  now  known  as 
bubonic  plague.  During  this  period  war,  drought  and 
famines  were  prevalent  throughout  the  world.  During 
the  centuries  following  this  pandemic,  numerous  ref- 
erences to  plagues  are  found,  but  each  is  too  indefinite 
to  warrant  a  diagnostication  of  bubonic  plague. 

In  the  Justinian  age,  beginning  about  54Q  A.  D., 
plague  reappeared  in  pandemic  form.  Starting  in 
lower  Egypt,  especially  Polusium,  the  disease  spread 
along  the  shores  of  the  Mediterranean  to  Asia  Minor  and 
Europe.  In  this  pandemic  plague  existed  in  a  given 
locality  one,  two  or  three  years,  disappeared  to  probably 
return  at  a  later  time.    The  nature  of  the  disease  was 
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similar  in  most  respects  to  what  we  now  know  as  plague. 
This  pandemic  continued  for  fifty  or  sixty  years,  and  in 
all  probability  gradually  died  out.  In  this  age  wars, 
droughts  and  famines  were  also  prevalent.  During  the 
middle  ages  numerous  references  to  plagues  are  found, 
but  again  they  are  too  indefinite  to  enable  us  to  dis- 
tinguish the  nature  of  the  disease.  It  is  most  probable 
that  plague  played  an  important  role  in  all  these  epidem- 
ics. 

In  the  fourtcentli  century  plague  again  reappeared  in 
pandemic  form  throughout  the  civilized  world.  Thia 
time  the  dieeaae  began  in  western  Asia,  traveled  to  Asia 
Minor,  thence  to  Egypt,  Europe  and  Russia.  During 
this  pandemic  some  places  were  infected  only  a  few 
months,  others  for  several  years,  while  in  others  epidem- 
ics continued  for  one  or  two  years,  after  which  the  dis- 
ease disappeared  to  again  reappear  after  a  longer  or 
shorter  time.  Again,  war,  droughts  and  famine  wore 
prevalent.  Several  centers,  so  to  speak,  became  tempo- 
rary distributing  points  for  the  disease.  i)f  these,  Eg>'pt 
in  Africa,  Turkey  in  Europe,  and  Syria  in  Asia  were 
the  most  important.  Again  in  these  countries  the  dis- 
ease remained  more  or  less  active  for  three  centuries, 
giving  rise,  from  time  to  time,  to  epidemics  in  neigh- 
boring countries.  As  the  centuries  wore  on,  the  number 
of  epidemics  gradually  diminished  until  1841,  when  the 
last  epidemic  of  plague  occurred  in  Constantinople.  In 
recent  times  Arabia  was  visited  by  epidemics  in 
1853, 18?4  and  1879,  Tripoli  in  1874,  Persia  in  1863  to 
1878,  Messapotamia  from  18(i(i  to  187(i,  and  in  Astrak- 
han in  1878. 

From  1879  until  1894  the  world  was  practically  free 
from  plague,  but  in  the  latter  year  an  increased  death 
rate  among  the  Chinese  at  Hong  Kong  was  observed, 
an  investigation  of  which  revealed  the  presence  of 
bubonic  plague,  not  only  in  Hong  Kong,  but  also  in 
Canton,  where  it  probably  came  from  Lientschau  and 
Pakhoi.  Since  then  the  disease  has  spread  to  India, 
Japan,  the  Philippines,  numerous  ports  along  the  route 
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England,  San  Francisco,  Mexico  and  manj-  other  locali- 
ties. We  are,  then,  in  the  midst  of  another  pandemic  of 
bubonic  plague.  Thus  plague  has  spread  over  the  world 
in  at  least  four  pandcmicB.  First,  in  the  second  centur}', 
second  in  the  Justinian  age,  the  third  in  the  fourteenth, 
and  the  fourth  in  the  nineteenth  century. 

A  brief  summary  of  the  obsenations  on  these  pao- 
.Ir-mics  reveals  the  following: 

As  to  Origin. — No  mention  is  made  regarding  the 
origin  of  the  pandemic  in  the  second  century  B.  C.  In 
that  of  the  Justinian  age  the  disease  began  in  lower 
Egypt  to  spread  over  the  then  known  world.  During 
this  pandemic  new  infected  centers  of  plague  were  es- 
tablished in  weslern  Asia,  where  the  third  pandemic  in 
the  fourteenth  century  arose.  During  the  third  pan- 
demic new  centers  were  established  in  southern  China 
to  give  rise  to  the  present  pandemic  in  the  neighborhood 
of  Canton.  Thus  plague  has  shifted  its  home  from 
Egypt  to  western  Asia,  and  later  to  southeast  China, 
remaining  throughout  the  centuries  in  tropical  and  sub- 
tropical climates. 

As  to  Infected  Centers. — Probably  owing  to  more  ac- 
curate detailed  records,  plague  has  in  each  of  the  latter 
])andomics  formed  new  temporary  centers  from  which 
the  disease  spread  over  the  neighboring  countries.  Of 
these,  Constantinople  in  the  fourteenth  century,  and 
Hong  Kong  and  Bombay  in  the  present  pandemic  are 
notable  instances.  In  these  centers  the  disease  may 
occur  from  year  to  year  or  at  irregular  intervals  in  epi- 
demic form,  or  its  presence  may  be  shown  by  occasional 
cases. 

.4s  to  Routes  Traveled. — During  eacli  pandemic  the 
(lifiOfiso  has  followed  the  great  paths  of  commerce.  In 
the  second  century  B.  C.  it  spread  along  the  coast  of 
the  Mediterranean;  in  the  Justinian  age,  along  the  same 
routes  to  Asia  Minor,  thence  to  Europe  and  western 
Asia;  in  the  fourteenth  century,  from  western  Asia  to 
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Asia  Minor,  thence  to  £gypt,  Europe  and  Russia,  and 
in  the  nineteenth  century  from  Bouth  China  to  Canton, 
to  Hong  Kong,  thence  throughout  the  world. 

lis  to  Classes  Affected. — All  races  have  been  affectetl, 
especially  the  lower  classes.  Among  the  higher  clasBes, 
living  in  the  better  districts  of  a  city,  the  servants,  as 
a  rule,  suffered.  History  abounds  with  instances  of 
domestic  and  wild  animals  suiTering  from  severe  epi- 
demics. 

As  to  Modes  of  Dissemination. — Here  records  are  lia- 
ble to  lead  astray,  for  even  now  much  mystery  surrounds 
the  dissemination  of  plague.  It  has  been  noted  that 
clothing  and  articles  of  commerce  have  served  to  trans- 
port the  disease,  and  the  migration  of  rats,  etc.,  has 
been  observed. 

Historical  Recapitulation. — In  each  pandemic  a  new 
endemic  home  was  established,  first,  in  Egypt;  second, 
in  western  Asia;  third,  in  southeast  China;  temporary 
infected  centers  were  established  from  which  the  dis- 
ease spread  in  epidemic  form;  given  localities  were  again 
and  again  infected ;  pandemics  lasted  from  fifty  to  si]rty 
years;  in  infected  centers  plague  remained  more  or  less 
active  for  several  centuries,  and  the  lower  classes  were 
mostly  affected. 

As  the  pres<^nt  pandemic  first  originated  in  Llent- 
Hchau,  then  extended  to  Canton,  from  Canton  to  Hong 
Kong,  thence  to  the  civilized  world,  it  is  important  to 
relate  briefly  the  existing  conditions  in  south  China. 
The  entire  southern  portion  of  China  ia  thickly  inhab- 
ited, with  a  large  number  of  densely  populated  cities.  Of 
these  the  most  important,  geographically  and  commer- 
cially, is  Canton,  which  is  located  on  the  Pearl  River 
about  ninety  miles  northwest  of  Hong  Kong,  with  which 
it  is  in  intimate  intercourse  by  water  and  land.  It  is  a 
filthy,  densely  populated,  poorly  constructed  city,  con- 
sequently unhygienic  conditions  exist.  Living  under 
these  conditions,  the  natives  have  a  lowered  resistance 
to  infection  of  all  kinds,  consequently  epidemic  diseases 
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toms of  the  people,  rats  and  insects  are  abundant.  Simi- 
lar conditions  exist  in  all  Chinese  cities. 

FEATUHES  OF  THE  BACILUS. 

The  Bncillus  pestis,  discovered  by  Kito^to  and  Yersin 
in  1804,  grows  luxuriantly  in  all  ordinary  culture  media, 
even  under  disadvantageous  conditions.  As  our  knowl- 
edge of  this  organism  increapes,  iU  power  to  maintain 
life  and  virulonee  under  imfavorable  conditions  boeotuos 
of  more  and  more  importance.  It  has  been  found  that  the 
organism  lived  nineteen  days  in  the  sunlight  and  twenty- 
three  days  in  darknesr;,  at  ordinary  room  temperature; 
twenty-two  days  in  a  desiccator;  eleven  (Jays  in  a  ther- 
mostat ;  one  hour  in  a  temperature  of  60  C,  and  fifteen 
minutes  at  80  C.  The  German  Commission  found  viru- 
lent organisms  in  sputum  after  ten  days;  Martini  in 
sputum  of  a  pneumonic  case  after  seventy-six  days ;  Abel 
in  sterile  water  after  twenty ;  Ilankin  in  various  cereals 
after  thirteen ;  Jakote  in  buried  plague  cadavers  after 
thirty,  and  in  dried  pulverized  organisms  of  animals 
dead  of  plague  after  forty-eight.  On  dried  paper  kept 
in  a  thermostat,  organisms  have  been  recovered  after 
forty-four  days,  and  in  direct  sunlight,  after  from  three 
to  six  hours.  Under  favorable  conditions,  as  on  culture 
media,  the  organism  lives  indefinitely.  Its  virulence, 
even  in  old  cultures,  is  frequently  as  great  as  in  young 
ones.  The  finding  of  bacilli  which  rapidly  regained 
their  virulence  in  cotton  goods  by  Kitasato  is  one  of 
trie  most  important  links  in  tracing  plague  from  one 
country  to  another.  When  plague  was  discovered  in 
Kobe,  Japan,  it  was  found  tliat  a  large  consignment  of 
cotton  goods  had  recently  been  received  from  Bombay. 
Two  hundred  tubes  were  inoculated  with  portions  of 
tliese  goods,  from  one  of  which  a  virulent  plague  culture 
was  obtained.  Several  dead  rats  were  also  found  in 
bales  of  cotton.  It  is  more  than  probable  that  by  this 
means  plague  was  introduced  into  Japan. 

These  facts  demonstrate  the  resistance  of  Bacillus 
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pestis  to  dryness  and  a  moderate  degree  of  heat  for  an 
undetermined  period,  and  suffice  to  explain  the  origin 
of  succeeding  annual  epidemics  in  a  given  locality,  and 
to  show  one  route  and  means  of  carrying  the  disease  from 
one  country  to  another. 

The  susceptibility  of  rats,  mice,  domestic  animals, 
tlies,  flees,  ants,  etc.,  serves  to  preserve  the  life  and  viru- 
lence of  the  bacilli,  and  to  spread  them  in  accessible 
places.  The  migration  of  rats,  etc.,  may  serve  to  carry 
infection  to  neighboring  districts.- 

As  bacilli  have  been  found  in  the  blood  during  a  period 
of  forty-five  days,  and  in  sputum  for  seventy-six  days, 
convalescent  patients  may  be  a  means  for  carrying  the 
disease  from  one  district  to  another,  or  even  to  distant 
lands. 

Returning  to  the  origin  of  the  present  pandemic,  it 
is  more  than  probable  that  during  the  pandemic  of  the 
fourteenth  century,  or  the  numerous  epidemics  of  the 
following  three  centuries,  south  China  was  visited  by 
plague  when  a  new  endemic  home  was  established.  After 
an  indefinite  time  the  disease  increased,  extending  by 
ordinary  routes  of  travel,  in  merchandise,  etc.,  from  out- 
lying districts  to  Canton,  where,  favored  by  the  filthy, 
crowded  condition  of  the  city,  an  extensive  epidemic 
immediately  ileveloped.  Here  merchandise  of  all  kinds 
comes  in  intimate  contact  with  infectious  material,  and 
undoubtedly  harbors  more  or  less  bacilli.  Hong  Kong, 
the  port  of  Canton,  undoubtedly  received  its  infection 
from  Canton  by  means  of  merchandise,  individuals  who 
might  have  contracted  the  disease  in  Canton  and  de- 
veloped it  in  Hong  Kong,  or  possibly  by  means  of  rats 
boarding  steamers  at  Canton. 

Hong  Kong  is  one  of  the  most  important  shipping 
centers  in  the  Orient.  Here  practically  all  vessels  plying 
in  Oriental  waters  touch  for  coal,  cargo  and  the  trans- 
shipment of  cargo,  all  of  which  are  handled  by  Chinese 
coolies  who  live  in  the  plague  districts  of  the  city.    In 
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addition  to  carjro,  ruts  in  large  numbers  often  l)oard  tlio 
steamers  to  be  transported  to  distant  ports. 

In  the  spring  of  1894  plague  spread  from  Canton  to 
Hong  Kong,  thence  to  a  number  of  coast  towns  in  south- 
ern China,  and  later  to  many  distant  ports,  or  in  other 
words,  the  disease  followed  the  ordinary  routes  of  travel. 

In  the  present  pandemic  Canton  and  Hong  Kong  are 
the  chief  distributing  centers  for  the  world,  thus  history 
is  repeating  itself.  Consequently  we  may  anticipate  the 
presence  of  plague  in  these  cities  for  an  indefinite  period 
to  give  rise  to  epidemics  of  plague  at  irregular  interval.* 
in  various  portions  of  the  world. 

TIHNSMIS8I0N  OF  PLAGUE. 

Transmission  of  plague  is  host  considered  under  the 
headings  of  portals  of  entry,  direct  and  indirect  trans- 
mission. 

Portals  of  Entry. — On  account  of  tlie  absence  of  local 
reaction  in  the  great  percentage  of  cases  much  doubt 
exists  as  to  the  real  portal  of  entry.  This  is  made  more 
prominent  by  the  slight  local  reaction  foimd  in  the 
small  number  of  cases  in  which  a  primary  sore  is  found. 
Here  almost  no  change  in  the  surrounding  tissues  are 
noted,  frequently  only  a  slight  lymphangitis  is  observed, 
and  usually  the  first  IjTnphatic  gland  draining  the  in- 
fected area  is  the  primary  bubo.  The  absence  of  a 
slight  local  reaction  about  a  primary  sore  leads  one  to 
think  that  a  small  wound  in  the  skin  might  be  infected 
without  visible  local  reaction. 

Experimentation  on  lower  animals  shows  about  the 
inoculated  area  an  intense  edema,  more  or  less  hemorr- 
hage, and  considerable  infiltration,  with  the  lymphatic 
glands  draining  this  area  enlarged,  hyperemic,  and 
often  hemorrhagic.  It  must  bo  remembered  that  in 
experimentation  a  \ery  large  number  of  bacilli  must  be 
inoculated.  As  in  all  of  these  e.vperiments  lymphatic 
glands  draining  the  inoculated  area  are  the  first  affected, 
it  seems  most  reasonable  to  suppose  that  primary  buboes 
in  human  beings  indicate  the  region  through  which  the 
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infection  was  received.  In  the  unshod  Oriental  races 
about  60  per  cent,  of  primary  buboes  are  femoral  or 
inguinal,  25  per  cent,  axillary  and  the  remaiiung  cerv- 
ical. These  percentages  fairly  accurately  represent  the 
relative  exposure  of  the  several  regions  to  iufectiom  ma- 
terial. The  relative  frequency  of  primary  buboes  in  chil- 
dren strengthens  this  supposition.  Here  the  largest  per- 
centage is  found  in  the  cervical  regions,  next  in  tlie 
axillary  and  inguinal,  and  femoral  least  of  all.  It  is 
well  known  that  whenever  possible  a  child  will  put  every- 
thing into  its  mouth,  and  is  inclined  to  play  on  the 
ground,  where  the  hands  arc  more  liable  to  infection 
than  the  feet.  As  the  larger  percentage  of  cases  are  of 
the  bubonic  type,  it  seems  most  reasonable  to  suppose 
^infection  is  received  through  superficial  wounds  in  the 
skin  and  mucous  membranes  of  the  mouth  and  nose. 

The  apparent  immunity  of  oil  workers  and  those  well 
clothed  sf^cnis  to  favor  the  opinion  that  infection  is  most 
often  received  through  the  skin. 

Wilms  thinks  the  digestive  tract  is  an  important 
portal  of  entry,  but  numerous  observers  doubt  its  im- 
portance. In  two  epidemics  I  saw  no  evidence  of  infec- 
tion through  this  tract.  Experimentally  primary  mesen- 
teric buboes  have  been  observed. 

Infection  through  the  lungs  undoubtedly  occurti, 
especially  in  pneumonic  cases.  Deane  considers  the  pul- 
monarj'  tract  the  most  important  portal.  If  this  were 
true,  it  would  be  as  difficult  to  explain  the  absence  of 
local  pulmonarj-  changes  in  the  great  percentage  of 
cases  as  it  is  to  account  for  the  lack  of  local  reaction 
in  skin  wounds.  Again,  it  would  be  difficult  to  explain 
the  distribution  of  primary  buboes  if  the  bacilli  enteral 
through  the  lungs. 

Some  evidence  points  to  the  sexual  organs  as  a  portiil, 
but  more  observation  is  needed  to  establish  this  fact. 

Direct  Transmission. — Here  the  most  important  fen- 
ture  is  the  infected  human  body.  As  septicemia  devel- 
ops, all  organs,  secretions  and  excretions  hi'i-mnc  inlectc'l. 
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Of  e:jpccial  iinportaace  are  the  urine,  feces  and  sputnin. 
In  pneumonic  casdit  the  sputum  is  ladened  with  bacilli, 
and  in  delirious  cases  is  a  dangerous  souTce  of  infec- 
tion, as  the  bacilli  may  be  spread  broadcast  about  the 
room  and  over  those  in  attendance.  Here  the  resistanc*" 
of  the  organism  to  dryness  is  of  great  importance. 

Owing  to  hemorrhages  in  the  stomach  cases  in  which 
vomiting  is  present  are  liable  to  infect  the  surroundings. 
Pus  from  buboes  and  serum  from  primary  sores,  etc., 
are  also  infectious.  The  cadaver  is  teeming  with  or- 
ganisms, consequently  is  a  source  of  infection  until  de- 
stroyed. 

Naturally,  all  attendants  are  continually  exposed  to 
these  various  sources  of  infection,  and  it  is  astonishing 
that  80  few  of  them  contract  the  disease.  Perhaps  the 
constant  exposure  develops  a  sense  of  precaution  carried 
out  in  thu  minutest  details.  Many  instances  of  direct 
transmission  of  plague  from  lower  animals  to  man  are 
on  record,  but  generally  speaking,  direct  transmission 
plays  an  unimportant  role  in  the  dissemination  of 
plague ;  as  an  evidence,  the  small  number  of  attendants 
in  plague  hospitals  contracting  the  disease  may  be 
cited. 

Indirect  Transmission. — Here  the  degree  of  viability 
and  virulence  of  the  organism  is  an  essential  feature. 
As  the  Bacillus  pestis  is  a  long-lived  organism,  and  as 
the  excreta,  etc.,  are  ladened  with  bacilli,  all  material 
coming  in  contact  with  the  sick  or  kept  in  houses  in 
which  patients  have  been  kept  may  serve  to  harbor  and 
transport  infectious  material  to  those  handling  these 
goods. 

Dust  arising  from  infected  places  may  be  infectious 
for  an  undetermined  time,  certainly  much  longer  than 
was  formerly  supposed.  No  positive  evidence  to  show 
that  water  may  transmit  the  disease  is  at  hand.  Per- 
haps the  most  fruitful  sources  of  infection  are  the  dark, 
poorly  ventilated,  filthy  houses  inhabited  by  the  lower 
classes.    There  the  organisms  might  easily  remain  alive 
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and  virulent  over  long  periods,  to  be  picked  iip  by  the 
unshod  or  othei^wise  exposed  inmates. 

Perhaps  the  best  evidence  of  the  importance  of 
indinH;t  transmission  is  the  fact  that  those  well  pro- 
tocttid  bj  good  clothing  and  shoes  and  living  in  fairly 
good  hygienic  condition  rarely  contract  the  disease. 

In  concluGion,  it  may  be  said  that  plague  sprang  from 
Eg}-pt,  formed  now  endemic  homes,  and  traveled  along 
the  routes  of  commerce.  The  Bacillvs  pestis  is  long- 
lived,  and  may  be  carried  from  place  to  place  in  mer- 
chandise, by  rats,  etc.,  and  by  convalescents;  the  dis- 
ease thrives  best  in  imhygienic  places,  and  the  lower 
classes  are  mostly  affected. 


THE  PROPHYLAXIS  OP  PLAGUE. 


.  J.   KINYOUN,    MJ>.,    Ph-D. 


The  sine  qua  non  in  plague  prophylaxis  is  the  diag- 
nosis. This  is  not  so  easy  a  matter  as  some  are  led  to 
believe.  The  many  forms  which  plague  infection  may 
assume,  taken  together  with  its  insidious  character,  the 
inexperience  of  the  medical  profession  of  a  given  place, 
may  render  its  recognition  extremely  difficult,  even  not- 
withstanding the  fact  that  accurate  methods  of  exam- 
ination can,  with  certainty,  be  relied  on  to  detect  it. 

The  chief  difficulty,  however,  which  confronts  one  is 
that  it  may  be  so  easily  diagnosed  as  one  of  certain  dis- 
eases of  local  origin,  which  it  may  so  closely  resemble, 
that  it  is  an  easy  matter  to  overlook  it.  If  the  first  cases 
were  of  the  frank  type — the  bubonic — the  task  would  be 
made  easy.  As  a  rule,  this  does  not  occur,  and  the 
ease  in  recognizing  them  as  advocated  by  some  is  more 
n  theory  than  a  condition. 

The  clinical  manifestations  of  plague  are  almost  as 
varied  as  those  attributed  to  malaria.  Cases  may  re- 
semble in  whole  or  in  part,  and  have  been  confounded 
with  anthrax,  pneumonia,  diphtheria,  bronchitis,  pleu- 
risy, pericarditis,  endocarditis,  peritonitis,  appendicitis. 
rheumatic,  typhoid,  typhus,  relapsing  and  malarial 
fevers,  miliary  tubercle,  dysentery,  bori-beri,  syphilis, 
venereal  bubo,  mumps,  septicemia  and  adenitis. 

While  it  goes  without  saying  that  if  it  wore  the  cus- 
tom or  the  rule  to  apply  accurate  examinalions  to  all 
cases  in  the  foregoing  list,  neariy,  if  not  all,  the  first 


517 

(■uses  would  be  dotocted,  but  wo  know  that  there  are  ao 
many  obBtacles  in  the  way  for  such  procedures  that  it 
would  be  impracticable  to  carry  them  out,  even  if  the 
medical  profession  were  willing  or  able  to  do  bo. 

If,  on  the  contrary,  all  the  first  cases  of  plague  infec- 
tion were  to  be  found  in  well-appointed  hospitals,  where 
accurate  observations  could  be  carried  out,  these  would 
give  us  little  concern.  But  this  does  not  obtain.  Tho 
first  cases,  as  a  rule,  do  not  go  to  h-v-|iita!s;  in  fact,  only 
11  few  filter  in,  the  greater  number  being  found  in  locali- 
ties where  one  is  least  expecting  them  and  usually 
among  a  class  of  persons  who  naturally  oppose  the  un- 
warranted ( ?)  and  presumptuous  interference  of  the 
health  authorities,  or  the  physician  who  may  have  sus- 
picions. Many  cases  occur  under  these  conditions,  and 
are  not  seen  by  anyone  before  the  services  of  an  under- 
taker or  coroner  are  required.  It  is  remarkable  how  re- 
sourceful this  class  of  persons  is  in  attesting  to  the 
non-infectious  nature  of  the  malady  which  has  carried 
off  their  relative  and  friend. 

To  give  a  few  illustrative  experiences  on  the  diffi- 
culties of  a  diagnosis :  A  case  of  illness  occurred  in  San 
Francisco  which,  clinically,  was  that  of  typhoid  fever, 
and  passed  muster  as  such,  and  three  weeks  later  the 
autopsy  and  bactcriologic  findings  were  those  of  phgite, 
.\nother  case  was  clinically  that  of  diphtheria,  but  no 
cultures  witc  made  from  the  throat;  antitoxin  was  ad- 
ministered when  the  c-ise  wits  moribund.  During  his 
last  hours,  while  in  delirium,  he  coughed  and  spit  in 
the  nurse's  face,  some  of  the  sputum  entering  the  eye. 
The  nurse  wiis  immediately  immunized  with  a  large  dose 
nf  diphtheria  antitoxin.  Despite  this  precaution  she  be- 
c:iine  ill  within  loss  than  30  hours,  and  died  of  an  acute 
ff^■e^  four  days  later.  Autopsy  reveiiled  an  acute  sep- 
ticemia, due  to  plague.  Another  gave  a  typical  clinical 
history  of  lobar  pneumonia,  and  the  death  certificate 
was  made  out  accordingly.  The  room  in  which  the 
patient  died  was  closed  for  two  weeks,  when  it  was  oocu- 
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picil  \ty  a  woiiiaD  and  cliild.  Four  or  livo  ilays  after 
occupancy  both  became  ill,  one  with  bubonic,  the  other 
with  pneumonic  plague.  A  case  wae  diagnosed  as  phleg- 
monous erj'sipelas,  and  was  treated  as  such  for  10  days, 
but  on  postmortem  examination  plague  bacilli  were  ieo- 
Irtted  from  the  phtepmonous  tissues,  the  heart's  bl(i""l 
and  spleen.  Anothti-  ease  occurring  soon  after  certainly 
did  present  the  evidences  of  acute  myocarditis.  The 
blood,  however,  showed  leucocytoais  and  pest-like  bacilli. 
The  autopsy  was  confirmatory  of  plague  septicemia. 

In  Hong  Kong  I  saw  in  coneultation  a  case  which 
all  of  us  agn.t'd  was  one  of  acute  appendicitiSj  requirinfr 
immediate  surgical  interference.  The  blood  showed 
considerable  increase  in  the  number  of  white  blood  cells, 
and  many  malarial  parasites.  The  surgeon  concluded  to 
wait  until  quintn  had  been  administered.  On  the  next 
day  the  patient  was  worse,  temperature  higher,  elighi 
effusion  into  the  peritoneum.  The  operation  was  de- 
ferred, and  death  occurred  on  the  next  day.  Autopsy 
revealed  a  plague  infection  of  the  retroperitoneal  glands 
near  the  appendix.  In  a  case  of  a  child  in  Manila  pre- 
senting all  the  symptoms  of  a  catarrhal  pneumonii), 
autopsy  confirmatory,  the  bacteriologic  examination 
j^howod  the  cause  to  be  plague  bacillus. 

The  macroscopic  appearances  of  organs  and  tissues  of 
pest  infections  are,  as  a  rule,  quite  distinctive.  There 
is  a  respectable  number  of  these  in  which  there  is 
scarcely  anything  suggestive  of  plague  infection;  yet 
the  bacteriologic  examination  will  reveal  pest  bacilli  in 
all.  Mixed  infections  may  also  be  misleading,  as  in- 
stanced in  the  case  diagnosed  as  appendicitis  and  in 
cases  of  beri-bcri  with  an  intercurrent  infection  of 
plague. 

A  vessel  arrived  at  one  of  our  quarantine  stations  with 
many  cases  of  bcri-beri  aboard.  Several  had  died  en 
route  or  soon  after  arrival.  Specimens  of  organs  re- 
moved from  a  case  just  dead  were  examined  bacterio- 
logically  and   the  pest  bacillus  isolated.     The  macro- 
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Bcopic,  ae  well  as  the  microscopic,  appcaranceij  of  tlic 
tissues  were  typical  of  those  of  beri-beri. 

The  lesions  observed  in  a  respectable  number  of 
plague  cadavers,  both  in  San  Francisco  and  in  Hong 
Kong,  were  about  as  varied  as  one  could  wish  to  sec. 
Those  in  Hong  Kong  occurred  at  the  time  of  year 
which  might  be  termed,  for  want  of  a  better  name, 
the  post-epidemic  period  when  the  disease  was  declining ; 
that  is  to  say,  when  the  number  of  eases  were  fewust. 
In  these,  the  frank  bubonic  type  was  of  rare  occurrence, 
the  septicemic  type  preponderating.  Probably  many  of 
these  do  occur  during  the  time  when  the  epidemic  is  at 
its  height  and  are  overlooked.  These  cases  certainly  do 
occur  in  the  pre-epidemic  period  and  are  not  recognized 
as  plague.  Some  of  these  arc  mild,  ending  in  recover}- ; 
others  are  disposed  of  under  a  mistaken  diagnosis. 
Viewed  from  a  public  health  standpoint,  these  cases  are 
of  the  greatest  importance,  and  are,  it  is  believed,  one 
of  the  chief  sources  perpetuating  the  infection.  These 
are  some  of  the  obstacles  which  stand  in  the  way  of  a 
correct  diagnosis,  and  are  mentioned  simply  to  empha- 
size the  importance  of  making  a  careful  and  painstaking 
examination  of  every  case  wherein  there  is  a  possibility 
of  plague  infection.  If  such  could  be  done,  the  majority 
of  these  masked  cases  would  be  recognized,  yet  some  will 
be  overlooked,  even  after  the  most  painstaking  examin- 
ation, because  of  our  inability  to  isolate  the  organism 
intra  vitam  or  postmortem. 

Plague,  like  cholera  or  bacillary  dysenter}',  may  show 
the  same  variation?  of  virulence.  It  may  be  at  first 
slight,  and  require  a  time  more  or  less  long  before  it 
assumes  a  virulence  sufiicient  to  cause  an  epidemic.  On 
the  other  hand,  it  may  remain  for  a  long  time  in  a 
locality  making  but  little  progress.  Climatie  conditions 
play  no  small  part  in  its  epidemicity.  In  such  places  as 
Hong  Kong,  Canton,  Amoy  and  Manila  it  is  certainly 
influenced  by  the  temperature  and  humidity.  The  dis- 
ease begins  to  assume  its  epidemic  character  during  the 


warm  rftiny  st'asoD,  gradually  increasing  in  intenflity 
until  the  end,  when  it  declinee.  It  has  boen  noted  that 
when  the  temperature  reaches  80  F.  and  is  constant  it 
declines  gradually,  reaching  its  lowest  ebb  just  before 
the  rainy  season  begins  again. 

While  this  condition  obtains  in  the  aforementioned 
jilaccs,  it  shows  quite  the  opposite  in  California  where 
the  greatest  number  of  cases  have  occurred  during  the 
ihy  season.  Seasonal  influences  appear,  then,  to  have  also 
something  to  do  with  the  type  of  the  disease,  particn- 
hirly  in  Hong  Kong  where  during  the  rainy  season  the 
majority  of  cases  are  bubonic;  in  the  dry  season, 
wlien  the  temperature  is  liigh  and  constant,  nearly  all  the 
c-iises  are  septicemic.  Just  why  there  are  these  varia- 
tions in  type,  or  frequency  of  infection,  can  not  be  ex- 
]ibined. 

The  ambulant  type  is  not  so  much  a  factor  in  the  dis- 
semination of  plague  as  some  have  been  led  to  believe. 
The  experiences  of  the  health  authorities  of  Hong  Kong, 
Mnnila  and  at  the  Japanese  ports  all  agree  that  these 
i.:i=i's  are  extremely  rare.  My  own  e.vperience,  while 
not  so  e.vtcnsive  as  that  of  others,  is  confirmatory.  Dur- 
inir  1899  to  I'JOl,  in  over  i)0,000  persons  examined  for 
llic  apprehension  of  just  such  eases,  out  of  these  not 
more  than  (i  suspects  were  found — two  on  a  vessel  un- 
ilnuhtoilly  infected.  These  were  kept  under  surveillance 
;m(l  a  most  rigid  examination  made  of  them;  yet,  not- 
wiUistnndinj;  tliis,  the  cause  wan  not  found  to  be  other 
thiin  plague. 

The  disciiso  is  a  filthy  one,  and,  like  water,  seeks  its 
level  among  conditions  which  are  ideal  for  its  propaga- 
tion nnd  dis^semination.  Some  years  ago  I  made  a  state- 
ment that  so  long  as  the  Chinese  exclusion  act  was  in 
force  there  would  he  little  or  no  danger  of  the  intro- 
diiclion  of  plnguo  from  the  Orient.  Since  then  I  have 
Icitrnod  that  the  Chinese  exclusion  act  does  not  exclude, 
in  the  strict  sense  of  the  word,  and  particularly  so  from 
a  health  standpoint.     There  is  a  constant  interchange 
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;joiiig  on  of  the  Chinese  coolie  population  between  China, 
the  United  States  and  its  territories,  this  interchange 
being  provided  for  by  special  regulations.  There  also 
must  be  considered  a  number  of  persons  who  arc  de- 
liarred  under  the  provisions  of  the  act  who  seek  ad- 
mi  Bsi  on  through  other  channels  not  contemplated  or 
spccificiilly  provided  for.  There  can  be  no  question 
that  a  respectable  number  of  such  persona  do  gain  en- 
trance to  the  United  States.  Another  feature  in  the 
trans-Pacific  trafSc  is  the  increasing  importations  of 
commodities  from  the  Orient,  which  must  be  given  due 
weight  as  a  factor  in  the  transmission  of  plague.  It  is 
farthest  from  our  purpose  to  cast  undue  reflections  on 
our  own  people,  but  there  are  certain  conditions  at  pres- 
ent existing  and  constantly  increasing  which  can  not 
be  viewed  without  concern. 

There  are  many  localities  in  our  country  which  by 
reason  of  climatic  conditions  and  race  habit  are  ideal 
for  the  propagation  of  plague.  The  constant  intlux  of 
foreign  populations  of  low  standard  gravitating  to 
many  of  our  urban  centers,  is  gradually  forming  the 
nucleus  of  material  for  epidemics,  and  is  by  reason  of 
this  influx  becoming  a  serious  problem  in  our  public 
health  work.  With  regard  to  the  Chinese  population, 
it  is  without  doubt  the  worst  of  all  as  regards 
pliiguo.  There  are  now  about  120,000  Chinese  located 
in  the  United  States,  the  majority  of  whom  are  on  the 
western  coast.  These  are  controlled,  and  I  may  say 
absolutely,  by  that  great  and  powerful  organization 
known  as  the  Chinese  Benevolent  Association,  or  The 
Six  Companies.  The  rule  of  this  organisation  over  its 
subjects  is  ns  autocratic  as  the  Sultan  of  iforocco  or  the 
Shah  of  Persia.  The  Chinese  of  the  eastern  coast  are 
rontro'led  by  another  organization  of  similar  nature 
which  is  no  less  autocratic.  These  two  instances  are 
cited  to  show  the  manner  of  controlling  the  Chinese, 
and  because  bubonic  plague  has  appeared  among  this 
people,  and  for  offering  an  explanation  in  part  of  the 
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difficulties  wtiich  have  stood  in  the  way  o£  its  eradication 
among  tliem.  Some  observers  believe  that  little  or  no 
I)rogre(w  will  Iw  made  in  the  detection  of  caaes 
of  plague  among  the  Chinese,  if  a  postmortem 
examination  ia  insisted  on,  because  of  the  strong  race 
prejudice  against  them,  aa  it  will  t«nd  to  the  conccnl- 
ment  of  cases  and  more  harm  will  follow  than  good  ac- 
complished. From  our  own  observations  this  is  only 
partly  true.  It  is  not  so  much  due  to  prejudice  of  the 
Chinese  against  the  examinations  bo  much  as  their  fear 
of  their  tong,  or  tribal  customs  and  government  being 
interfered  with  by  western  ideas.  The  Chinese  de- 
sire to  be  let  alone.  The  depositing  of  their  dead  on 
the  streets,  the  concealment  of  cases,  or  the  surreptitious 
removal  of  the  moribund  to  the  "Halls  of  Tranquility" 
is  not  so  much  their  fear  of  a  desecration  of  the  dead 
as  that  of  interference  with  their  commercial  and  social 
life  by  the  sanitary  authorities.  A  careful  examination 
of  alt  sick  of  a  Chinese  community  where  plague  is  once 
detected,  and  a  postmortem  examination  of  all  dead  is 
the  only  way  in  which  all  ]>lague  cases  will  be  found. 

ME.\SURE3    TO    BE    DIRECTED    TO    THE    ISDIVIDU.AL    Srs- 
PECTED  OF  BEIXG  AFFECTED  WITH  TFIE  PL.IGVE. 

The  suspected  case  should  be  isolated.  The  isolation 
should  be  all  the  term  implies.  Pending  the  comple- 
tion of  a  diagnosis  the  same  care  should  be  exercised  as 
if  it  were  proven  to  be  plague,  and  ae  soon  as  the  exam- 
ination is  complete  it  should  be  removed  to  a  hospital 
provided  for  infectious  diseases,  where  the  dangers  of 
infection  can  be  best  controlled  and  where  the  case  can 
be  medically  and  humanely  treated. 

The  premises  in  which  the  case  is  discovered  should 
be  regarded  as  infected — doubly  so  if  it  can  not  be 
definitely  proven  that  the  infection  was  contracted 
elsewhere.  The  house  should  be  evacuated  and  be  iiu- 
raetliately  closed.  Sometimes,  however,  the  condition  of 
the  ease  is  such  that  it  can  not  be  removed ;  if  so,  it  may 


be  necessary  to  aasiirae  an  extra  risk  and  convert  tlio 
premises  into  a  temporary  hospital.  As  soon  as  tlic 
premises  are  ready  to  be  evacuated  provisions  should  be 
made  for  not  only  the  care  and  treatment  of  those  aick, 
but  of  those  who  have  been  in  contact  with  it.  These 
should  be  held  under  observation  in  a  non-infected  place 
for  a  sufficient  time  to  demonstrate  their  freedom  from 
infection. 

The  premises  and  contents  should  be  disinfected  im- 
mediately after  their  evacuation  by  persons  who  are 
thoroughly  conversant  with  the  work,  by  the  following 
methods:  (a)  by  gaseous  disinfection;  (&)  by  me- 
chanical cleansing;  (c)  by  chemical  disinfectants;  (d) 
by  steam;  (e)  by  burning. 

Great  care  should  be  exercised  in  the  application  of 
measures  for  the  destruction  of  vermin,  not  only  in  the 
house  itself,  but  in  the  immediate  vicinity.  If  rats  or 
mice  are  found  dead  in  these  places  a  boctertologic  ex- 
amination should  be  made  of  these  places  to  detormin*' 
whether  they  are  infected,  as  much  depends  on  the  thor- 
oughness in  which  this  feature  is  carried  out. 

After  completion  of  the  disinfection  the  house  sliould 
Ite  thoroughly  aired.  The  soil  in  and  around  the  prem- 
ises may  be  such  as  not  to  exclude  the  possibility  of  its 
containing  the  plague  bacilli,  and  if  such  be  the  case,  it 
should,  of  course,  be  subjected  to  such  processes  as  would 
sterilize  the  surface  at  least. 

Suspects  may  be  divided  into  two  classes:  I,  Those 
coming  in  direct  contact  with  the  case.  'i.  Those  who 
have  not  come  in  contact  with  the  ease,  but  who  have 
lived  in  the  same  house  or  in  close  proximity  thereto. 
These  may  or  may  not  he  in  the  incubative  stage.  If 
so,  the  advisability  of  administering  prophylactic  injec- 
tions of  anti-|>est  scrum  must  be  considered,  or  perhaps 
the  protective  inoculations  of  Ilaffkine. 

Too  much  importance  can  not  be  given  to  the  destruc- 
tion of  vermin,  and  should  not  in  any  case  bo  confine<l 
to  the  i)remisi's  or  those  contiguous  thereto,  hut  should 
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include  a  careful  search  for  sick  or  dead  vermin  in  a 
conaiderable  zone  around  the  infected  pretaises,  together 
with  tho  destruction  of  all  vermin.  The  crusade  against 
vermin  should  be  conducted  for  a  sufficient  length  of 
time  to  be  doubly  sure  the  danger  of  their  infection  is 
Ijaat.  This  does  not  mean  a  few  weeks,  but  should  be 
pcrdistent  for  niontlis,  or  even  a  year  or  more  after  the 
l;i^t  case  of  human  plague. 

The  crusade  against  the  rat  population  in  San  Fran- 
cisco during  the  past  winter  demonstrates  that  it  is  in- 
fected. Just  to  what  estent  it  is  not  safe  to  say,  as  the 
number  examined  is  entirely  too  small  to  base  an  opin- 
ion on,  but  so  far  it  has  shown  a  greater  number  of  in- 
fections than  has  been  observed  in  Japan ;  in  fact,  nearly 
us  large  as  in  Hong  Kong.  It  is,  therefore,  not  safe  to 
say  that  because  no  pest  rats  are  found  for  two  or  three 
months  the  epidemic  among  rats  has  disappeared. 

There  arc  many  rats  in  San  Francisco.  Judging  from 
my  own  o!)!!eTvat  ions,  togetlier  with  those  of  two  of  my 
colleagues,  the  number  is  beyond  computation,  especially 
so  along  the  water  front.  In  the  Cliinese  quarter,  for- 
tunately, there  are  fewer  rats.  Possibly  this  may  partly 
explain  why  there  has  been  so  few  cases  of  plague,  but 
oven  if  it  were  so  it  does  not  lessen  the  danger  of  the 
rats  becoming  infected  along  the  water  front.  It  is  safe, 
therefore,  to  state  that  the  i-at  population  of  San  Fran- 
cisco is  stationary,  as  the  few  destroyed  is  a  mere  bage- 
telle.  What  should  be  done  is  to  institute  a  systematic 
and  thorough  campaign  against  the  rat,  which  should 
take  in  the  whole  city. 

MARITIME   COMMENCE   IS   ITS   ItEL.4TI0S'  TO   THE  SPREAD 
OF  PLAGUE, 

Plague,  like  cholera,  follows  in  the  wake  of  commerce. 
For  a  long  time  many  features  connected  with  the  trans- 
mission of  plague  by  vessels  were  not  understood. 
While  it  was  easy  to  discern  the  relation  existing  be- 
tween a  vessel  having  cases  of  plague  on  board  and 
others  contracted  from  these  on  land,  we  were  often 
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at  a  loss  to  discover  the  origin  of  outbreaks  oocumng 
at  seaports  vhicli  could  not  be  ascribed  to  vessels  or 
their  personnel.  The  various  theories  in  vogue  from 
time  to  time  were  a  natural  sequence.  The  careful  ob- 
servations of  the  past  few  years  have  been  of  greatest 
value  in  determining  just  what  part  the  vessel,  cargo 
and  personnel  play  in  the  transmisBion  of  plague.  Is  it 
possible  for  the  personnel  of  a  vessel  to  bring  the  in- 
fection aboard,  either  in  their  persons  or  in  their  effects  ? 
Only  a  few  instances  have  been  cited  where  the  personal 
eflects  of  the  personnel  have  been  responsible  for  plague 
appearing  on  shipboard.  Ruffer  believes  that  a  few 
cases  are  traceable  to  this  cause.  The  dirty,  filthy  rags 
of  the  Indian  pilgrim  coming  from  Bombay  and  Cal- 
cutta were  thought  to  be  responsible  for  the  outbreaks 
on  shipboard,  yet  tliesc  were  few  and  could  not  be  traceil 
directly  to  these  as  the  cause  per  se.  Xitasato  mentions 
a  box  of  clothing  of  a  soldier  who  died  of  plague  in 
Formosa  sent  to  Kobe,  and  soon  after  opening  it  plague 
attacked  some  of  those  who  had  handled  these  articles. 
It  would  perhaps  further  our  understanding  of  this 
feature  if  a  few  details  were  indulged  in  which  relate 
to  one  of  the  chief  sources  of  infection  to  this  country. 
Vep.eels  in  Hong  Kong  harbor,  as  a  rule,  lie  at  anchor 
some  distnnce  from  shore,  communication  being  held 
by  steam  lauuclies,  the  native  sampan  and  cargo  boat. 
Very  few  of  tlie  trans-Pacific  vessels  ever  touch  at  a 
dock.  Nearly  all  these  carry  a  full  complement  of 
Chinese  for  their  crews.  These  are  shipped  in  Hong 
Kong  for  the  round  trip  and  are  changed  on  each  re- 
turn voyage.  Only  a  few  of  the  crew  come  from  Hong 
Kong,  the  greater  proportion  being  drawn  from 
Canton  and  its  immediate  vicinity.  As  soon  aa  a  vessel 
arrives  in  Hong  Kong  a  crew  is  discharged,  the  mem- 
bers return  to  their  homes,  and  if  any  of  these  reship 
they  return  only  a  day  or  so  before  the  vessel  sails. 
These,  together  with  the  new  members,  constitute  a 
fresh  crew. 
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Iviirly  in  IrilHJ  tasofi  of  plague  began  to  appear  in 
i^cvfral  of  those  vessels,  usually  from  three  to  five  days 
after  leaving  Hong  Kong,  These  were  apprehended  at 
the  Japanese  quarantines.  The  short  time  elapsing  be- 
iRwn  the  time  of  departure  and  the  appearance  of  the 
(■as<'s  pointed  strongly  to  the  fact  that  these  were  either 
jx-stia  minor  or  pestis  major  in  the  incubative  stage, 
jind  presumably  the  latter,  as  all  attacked  died.  The 
possibility  of  the  infection  being  brought  on  shipboard 
in  their  personal  effects  can  not  altogether  be  excluded, 
vet  the  weijilit  of  evidence  leans  further  to  the  side  of 
the  person  being  the  factor,  rather  than  the  effects. 

While  serving  as  quarantine  officer  at  the  port  of  San 
Francisco  I  soon  became  convinced  that  there  was  great 
danger  from  this  source,  and  in  response  to  persistent 
and  urgent  appeals,  the  surgeon-general  finally  detailed 
iiiliccrs  of  the  Marine-Hospital  Service  for  duty  at  Hong 
Kong  to  make  the  inspections  and  to  exercise  a  sanitary 
surveillance  over  all  vessels  destined  for  the  United 
States.  Since  tliis  inspection  has  been  established,  the 
cffL'cts  of  the  crow  and  steerage  passengers  being  disin- 
fected, no  case  of  plague  haa  occurred  on  any  of  these 
^I's^-ls.  Slany  cases  of  incipient  fever,  etc.,  have  been 
excluded,  and  some  of  these  have  died  soon  after  with 
plague.  This  would  seem  to  indicate  that  the  cases 
which  had  heretofore  occurred  on  these  same  vessels 
^^■^■^c  in  reality  suffering  from  plague  on  departure. 

The  Canadian  vessels,  for  purposes  and  reasons  best 
known  to  the  oificcrs  of  that  company,  have  adopted  a 
|)oHcy  of  inspection  only,  claiming  in  so  doing  that  the 
I'cstrictions  imposed  by  the  United  States  were  worse 
than  useless;  that  their  system  of  inspection  without 
disinfection  was  far  bettor  or  "just  as  good.""  It  almost 
seemed  so  until  a  case  of  plague  was  detected  on  the 
I'cssel's  arrival  at  Nagasaki.  Possibly  this  case  was  doe 
to  infection  from  some  article  taken  on  board,  but  it  is 
also  more  than  probable  that  on  account  of  the  short 
time  elapsing  before  the  appearance  of  disease   (4^ 
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(lays)  that  the  personal  inspection  was  at  fault — a  case 
of  plagHO  in  the  incubative  stage  was  allowed  to  go  on 
board. 

Tlif  sanitary  history  of  these  vessels  is  quite  in- 
structive. Seven  vessels  had  plague  on  board  en  route 
from  Hong  Kong  to  Sau  Francisco;  in  only  two  did 
socondary  cases  occur.  In  five  vessels  cases  occurred 
soon  after  leaving  Hong  Kong;  in  one  of  the  two  about 
II)  days  after  leaving  port,  in  the  other  over  14  days. 
From  a  careful  inquiry  it  seems  to  establish  the  fact 
that  these  cases  occurring  as  soon  as  four  days  from 
jiort  were  in  the  incubative  stage,  whereas  those  devel- 
oping after  10  to  14  days  contracted  the  infection 
through  some  agency  on  shipboard. 

CARGO. 

Since  the  days  of  the  Levantine  Lazaretto,  the  cargoes 
of  vessels  have  been  regarded  with  suspicion,  and  a  be- 
lief held  that  such  were  capable  of  transmitting  con- 
tagion. Certain  articles  of  cargo  are  no  doubt  the 
means  of  p3'ewerving  and  transmitting  the  contagion  of 
certain  diseases,  and  are  also  capable  of  being  infected, 
particularly  so  on  shipboard.  It  has  never  been  accu- 
rately determined  how  plague  reached  Bombay  from 
Hong  Hong.  All  the  evidence  points  to  an  infected 
vessel.  Certainly  if  a  vessel  can  come  from  Bombay  to 
Yokohama  with  plague-infected  rats  on  board,  or  a  vea- 
spI  from  Bombay  arriving  at  Kelung,  Formosa,  with  a 
case  of  plague,  we  would  reason  that  it  would  be  equally 
possible  for  infection  to  reach  Bombay  from  Hong 
Kong. 

From  all  information  obtained,  the  cargo  is  not  be- 
lieved to  be  tlic  principal  means  of  its  dissemination  of 
plague.  The  cargo  in  most  instances  is  free  of  infec 
tion  at  the  time  of  placing  on  board,  yet  it  may  be  in- 
fectible  by  agencies  on  board.  There  is  a  suspicion  that 
i-ertain  food  products  from  China  may,  either  through 
their  mode  of  preparation  or  storage,  become  infected 
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with  tlic  piagQc  baiilluB,  but  these  instances  are  rare, 
CarjjooB  of  grain,  particularly  rice  and  of  forage,  may 
becomi'  infoi-l('(l  by  tlie  same  agencies.  It  is  more  than 
a  probability  that  the  disease  was  carried  to  Oporto, 
South  Africa,  Now  Caledonia  and  Calcutta  in  such 
cargoes.  KitaiMito's  researcliea  also  appear  to  establish 
the  fact  that  infected  cotton  sliipped  from  Bombay  to 
OKiika  was  the  means  of  introducing  plague  in  the  latter 
place. 

We  can  not,  however,  rest  the  case  on  the  cargo  alone 
as  being  the  mcitns  of  conveying  plague,  and  must  not 
l)e  unmindful  of  the  close  relationship  existing  between 
the  rmlont  and  plague  on  land.  The  same  will  also  ap- 
ply to  ves.*(;!s.  While  certain  classes  of  food  products 
and  other  kinds  of  cargo  may  be  infected  with  plague, 
I  think  all  will  agree  that  it  is  of  minor  consideration 
as  compared  to  the  dangers  arising  from  plague  in- 
fected rata  on  shipltoard.  These  may  become  infected 
either  by  persons  or  their  elfects,  or  from  infected  cargo. 
On  the  other  hand,  they  maj'  become  the  means  of  in- 
fecting cargo.  The  steamship  Friary  arrived  at  Hull, 
England,  about  80  days  out  from  Montevideo.  Two 
cases  of  fatal  illness  occurred  en  route  and  soon  after 
departure;  all  were  well  on  arrival.  A  few  days  after 
cargo  was  broken  and  begun  to  be  discharged  by  the 
crew,  when  soon  thereafter  two  became  ill  with  symp- 
toms of  influenza,  and  were  sent  to  the  hospital.  One 
of  these  died  shortly  after.  About  this  time  several 
mummified  rats  were  discovered  among  the  cargo.  This, 
taken  together  with  several  other  cases,  led  to  a  more 
careful  examination,  which  demouKtrated  the  cases  were 
not  influenKit,  but  plague.  The  inquiry  further  de- 
veloped that  all  the  ease.f  of  plague  had  come  from 
direct  contact  with  the  dead  rats. 

Another  steamer  arrived  at  Hamburg  from  Rosario, 
Brazil,  where  plague  was  prevailing.  All  were  well  dur- 
ing the  voyage  and  on  arrival.  The  quarantine  inspection 
revealed  several  dead  and  sick  rats.  These  were  examined 
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and  found  infected  with  plague.  Another  instance  was 
an  infection  of  the  personnel  by  rats  in  the  case  of  the 
steamship  Coptic,  which  sailed  from  San  Francisco  for 
Asiatic  ports  in  August,  1900,  and  21  days  later,  just 
before  arriving  at  Yokohama,  a  case  of  plague  developed 
in  a  passenger.  On  clearing  out  the  compartment  two 
dead  plague  rats  were  found.  Another  steamship  plying 
between  tlie  United  Stat«s  and  Asiatic  ports  demon- 
Btratea  the  fact  of  rat  infection  perhaps  in  a  more  re- 
markable manner  than  any  of  the  former. 

A  vessel  left  San  Francisco  early  in  the  spring  of 
1901  for  Asiatic  ports,  making  the  round  trip  in 
about  four  months;  the  vessel  did  not  touch  at  any 
wharf,  but  discharged  passengers  and  cargo  well  out 
in  the  atreain.  On  her  return  voyage,  a  few  days  out 
from  Honolulu,  two  deaths  occurred  between  Honolulu 
and  her  home  port.  There  being  no  physician  aboarti, 
nothing  more  definite  than  the  master's  statement  could 
be  obtained,  but  all  pointed  to  plague.  On  discharge  of 
the  cargo  no  dead  rats  were  found,  and  no  information 
could  be  obtained  regarding  them  from  any  member  of 
the  crew  until  finally  the  Chinese  quarlermaster  ad- 
mitted that  dead  rats  were  being  found  continually  when 
the  vessel  lay  alongside  the  dock  in  San  Fj-ancisco,  and 
were  observed  on  several  occasions  on  the  outward  voj- 
agc.  Here  was  an  instance  where  rats  were  dying  as 
long  as  three  months  before  any  case  occurred  among 
the  crew,  notwithstanding  these  must  have  been  in  close 
proximity  to  the  personnel.  Other  instances  of  the  same 
character  could  be  cited  if  it  were  deemed  necc-isary. 

I  can  not,  therefore,  bring  myself  to  agree  with  the 
opinion  of  the  British  Plague  Commission  when  it  says: 
"There  is  no  evidence  that  plague-infected  rats  have  ever 
carried  plague  from  one  country  to  another,  and  that 
fumigation  of  holds  of  ships,  in  order  to  kill  rats,  is 
unnecessary  and  impracticable,"  or  that  there  "is  no  con- 
firmation of  the  suggestion  that  plague  may  he  conveyed 
on  hoard  by  embarkation  of  plague-infected  rats." 
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It  U  indeed  a  fortunate  circuniatance  that  few  of  llic 
vessels  engaged  in  the  trans-Pacific  trade  toucli  at  any 
wharf  in  the  Orient,  and  tliat  passengers  and  cargo 
TL'ach  the  vessels  by  boat.  If  it  were  otherwise  it  wonld 
be  next  to  impossible  to  prevent  these  vessels  from  being 
infected  on  nearly  every  voyage. 

Notwithstanding  the  present  arrangement,  the  dis- 
semination of  plague  lias  been  very  closely  connected 
with  some  of  these,  and  this  is  due  more  to  their  being 
infected  with  rats  than  to  any  other  cause.  Few  rats, 
if  any,  get  aboard  these  at  Hong  Kong,  or  at  any  other 
port,  atill  these  vessels  contain  numerous  rats.  It  has 
been  the  custom  since  medical  inspectors  have  been  on  ■ 
duty  at  the  Oriental  ports  to  destroy  the  rats  on  board 
just  after  discharge  of  cargo  by  fumigation,  but  on  the 
next  voiage  about  the  same  number  are  on  board.  The 
question  naturally  arises,  from  whence  do  these  rats 
come?  The  answer  to  this  was  the  same  from  all. 
"American  ports,  principally  San  Francisco."  The  ves- 
sel is,  therefore,  subjected  to  a  double  danger  from  (a) 
cargo  possibly  infected,  (J)  and  from  infected  rats. 

With  regard  to  the  possibility  of  vessels  becoming  in- 
fected with  rats  at  San  Francisco,  I  may  add  my  per- 
sonal observations  to  that  of  the  officers  of  vessels,  whose 
answer  to  the  query  is  quoted  in  the  above.  The  wharves 
and  water  front  arc  infested  with  rats  in  great  numbers. 
The  wharves  are,  as  a  rule,  old,  and  of  such  construction 
as  to  be  ideal  vermin  harbors. 

These  are  some  of  the  reasons  explanatory  of  the  way 
in  which  plague  may  be  carried  from  place  to  place  by 
means  of  vessels.  A  rat  infection  may  exist  compara- 
tively for  a  long  time  before  it  is  manifest,  but  just  the 
-lame  as  on  land.  Places  may  become  infected  one  after 
another  by  such  vessels,  and  the  circumstances  attending 
its  sanitary  history  be  forgotten  before  the  place  awaken 
to  the  realization  that  it  has  plague. 

MARITIME    QDARANTINE. 

On  arrival  of  a  vessel   from  an  infected  port  great 


531 

cure  sliould  be  exercised  in  making  the  examination, 
nod  a  diligent  inquiry  should  be  instituted  regarding  all 
Ihat  19  essential  in  determining  the  sanitary  condition  of 
Iho  personnel,  cargo  and  vessel.  The  sanitary  authori- 
ties should  be  given  wide  latitude  in  their  determina- 
tion of  the  fitness  or  unfitness  of  a  vessel  to  be  passed 
or  to  be  held  for  treatment.  The  regulations  for  their 
(Tuidance  should  be  laid  down  on  the  broad  principles 
of  preventive  medicine  and  not  "line  on  line  and  pre- 
i-ept  on  precept"  of  laboratory  toehnic  and  unimportant 
details. 

A  few  good  rules  are  excellent,  but  rules  enacted  into 
law  are  still  better,  for  regulations  are  not  laws  and  can 
not  have  the  force  of  law.  The  sanitary  authorities 
should  be  experienced  men,  well  qualified,  and,  above  all, 
resourceful  and  possessing  executive  ability,  and,  more- 
over, endowed  with  a  liberal  amount  of  common  sense, 
tf  these  precepts  are  regarded,  I  feel  sure  that  many  of 
tlie  hardships,  both  to  commerce  and  the  personnel  of 
vessels,  would  be,  in  a  great  measure,  removed,  and  the 
liealth  interests  of  our  country  be  better  conserved. 

In  general,  the  same  rules  of  procediire  as  suggested 
for  cases  on  land  are  applicable  for  the  treatment  of  a 
vessel,  its  cargo  and  personnel :  The  diagnosis,  treat- 
ment of  cases,  surveillance  of  the  contacts  and  the  sus- 
pects, each  with  its  appropriate  treatment,  and  lastly,  the 
disinfection  of  the  vessel  and  cargo  with  the  destruc- 
tion of  vermin. 

The  mnritime  quarantine  stations  at  our  larger  ports 
are  now  equipped  with  all  the  requisite  apparatus  and 
convenient^s  for  the  treatment  of  such  vessels  with  ef- 
fectiveness and  dispatch.  A  description  of  such  sta- 
tions will  be  unnecessan.-.  One  of  the  greatest  safe- 
iiuards  to  this  country  in  preventing  the  introduction 
of  plague  is  the  present  policy  of  the  national  govern- 
ment in  detailing  officers  of  the  Public  Health  and  Ma- 
rine-Hospital Service  for  duty  in  the  office  of  the  con- 
sulates in  the  several  Oriental  ports.    Xo  one  thing  has 
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been  of  greater  protection  than  this,  as  it  has  preventoil 
plague  from  being  brought  on  board,  and,  moreover, 
practically  relieved  commerce  of  many  of  the  vexatious: 
restrictions  which  were  necesBary  to  impose  before  thi^ 
was  done. 

With  regard  to  the  utility  of  the  detailing  of  medical 
officers  of  the  government  in  European  ports,  it  is  a 
queittion  whether  any  great  benefit  would  be  derived 
from  it.  The  conditions  under  which  a  sanitar}'  euper- 
visioQ  of  vessels  and  their  personnel  would  be  main- 
tained, would  amount  to  but  little.  As  a  public  health 
measure,  it  has  practically  not  been  appreciated  by  tlto 
trana-Atl antic  trailic,  and  what  little  has  been  allowed  to 
be  done  rests  more  on  the  fear  of  a  quarantme  on  thi< 
side  rather  than  being  one  of  co-operation  to  prevent 
infectious  diseases  being  brought  to  this  country. 

MEASURES   TO    HE   ENFOItCED   IN    A    PLACE    ISFECTED 

WITH    PLAQUE. 

As  before  stated,  the  prompt  recognition  of  tlie  first 
cases  is  most  essential.  A  single  case,  for  example, 
coming  from  a  vessel  or  another  place  on  land,  if 
promptly  recognized,  would  give  us  but  little  concern. 
But  such  instances  are  rare.  It  ia  usually  not  reco_^- 
ni-(cd,  and  one  is  not  apprised  of  the  fact  until  week^, 
or  perhaps  months,  afterward. 

I'lngue  is  helii'^vod  to  have  been  introduced  into  Hon,^ 
Kong  from  Canton  at  least  eight  or  nine  months  before 
the  cases  were  of  suflicient  number  to  attract  attention 
by  the  increased  mortality  from  "fever."  Therefore, 
when  pliigue  i.-i  recognized  as  plague  the  initial  focus 
nsuiilly  has  been  lost.  Further,  it  may,  and  perhaps  is, 
in  the  niiijority  of  instances,  introduced  by  rats,  rather 
than  by  persons  and  their  effects.  This  was  tnie  of  the 
first  and  second  epidemics  in  tlie  Hawaiian  Islands. 
Rats  were  observed  to  he  dying  in  nm!  around  the 
wharves  many  weeks  before  the  first  (•;\i?efl  appeare<l 
among  the  f'hinese  and  native  population.  The  last 
epidcTnic  was  directly  traced  to  infected  i-ais. 
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All  rat  plagues)  are  not  followed  in  direct  sequence 
liy  human  cases.  These  may  exist  for  a  long  time  and 
not  be  infective.  On  the  otiier  hand,  they  may  occur 
juBt  slightly  before  or  be  B}Tiehronou8ly  witli  the  plague 
in  man.  Davis  saya:  "Plague,  when  it  is  introduced 
by  persons,  may  be  readily  e3rt«rminated ;  when  intro- 
duced by  rats,  followed  by  the  infection  at  shore  rate, 
it  has  come  to  stay." 

During  the  first  great  outbreak  in  Hong  Kong,  in 
1895,  rats  were  found  dead  in  many  of  the  houses  occu- 
pied by  the  European  population;  yet  but  few  of  these 
houses  became  infected.  In  contrast  with  this,  in  1901 
the  majority  of  the  Europeans  affected  with  plague  was 
evidently  due  to  infected  rats,  ae  these  were  found  in 
nearly  every  instance.  Nearly  as  late  as  1900  the  medi- 
cal officer  of  health  says:  "It  is  also  interesting  to 
record  that,  although  over  400  Chinese  coolies  have  been 
employed  regularly  in  seavengering  and  cleansing  the 
city  and  in  the  disinfection  of  infected  premises,  and 
that  practieally  the  whole  of  the  42,000  dead  rats  must 
have  been  handled  by  those  men,  yet  only  three  cases  of 
bubonic  fever  are  known  to  linve  occurred  among  them 
during  the  year."  "In  1901,"  he  says,  "there  were  about 
thirty  men  who  made  a  business  of  collecting  thc-^e  rats, 
and  I  find  that  no  less  than  seven  of  them  died  of  bu- 
bonic fever  during  the  period  under  report,  while  five 
others  left  the  colony  because  they  were  sick,  and  two 
of  these  Inter  are  said  to  have  died  of  this  disease  on 
the  mainland." 

In  Kobe  plague  first  made  its  appearance  along  the 
ivflter  front  just  close  by  the  place  wh<'re  the  cargo 
junks  were  moored.  The  first  recorded  case,  however, 
was  not  among  those  who  lived  on  the  boats,  or,  from 
what  eonid  be  learned,  had  anything  to  do  with  the 
loading  or  unloading  of  vessels.  It  may  have  reached 
the  shore  through  the  agency  of  these  junks,  but,  what 
is  more  probable,  by  a  wharf  at  which  tcwscIp  arriving 
from  Kelung,  Formosa,  Hong  Kong  and  Bombay  dis- 
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ciiargpil  tlu'ir  OJirjtiK.'s.  As  uoon  as  ptaguu  was  reeo;j- 
nizcd  the  work  of  itB  eradication  was  placed  in  the 
haDila  of  Professor  Kitasato,  to  whom  all  praise  should 
be  given  for  his  great  and  noteworthy  achievement  in 
freeing  Japan  from  plague. 

Japan  has  so  far  been  the  only  country  which  has 
Huccessfully  eradieatod  plague  within  a  short  time.  'J'^e 
system  adopted  by  llie  local  and  imperial  authorities, 
while  in  some  respects  a  rigorous  one,  has  denioa- 
strated  that  it  is  the  only  kind  which  ia  efficient,  .\s 
Dr.  Thompson  has  remarked :  "There  is  no  royal  road 
to  the  prevention  of  plague."  It  means  work,  and  liard 
work  at  that.  Although  much  information  has  already 
been  given  in  the  published  reports  of  the  plague  epi- 
demics of  Kobe  and  Osaka,  there  are  many  features  and 
details  of  these  which  have  not  been  set  forth  as  clearly 
as  they  should  be,  and,  therefore,  are  deemed  of  suffi- 
cient importance  to  describe  some  of  these  more  fully, 
with  the  hope  tliat  a  better  understanding  of  the  sub- 
ject of  plague  prevention  and  eradication  in  Japan  may 
be  of  service  in  our  country,  particularly  in  dealing  with 
populations  and  conditions  which  may  be  similar. 

In  1899  cases  of  plague  were  discovered  among  the 
population  of  Kobe  which  lived  along  the  water  front 
and  contiguous  to  that  part  of  the  bay  used  by  the  cargo 
junks.  Soon  after  the  announcement  of  the  discoverv 
of  the  first  cases,  the  imperial  government  sent  a  com- 
mission of  experts  headed  by  Professor  Kitasato,  which 
was  empowered  to  co-operate  with  the  local  health  au- 
thorities, and  to  take  such  action  and  adopt  such  meas- 
ures as  were  deemed  necessary  to  eradicate  the  disease. 
Immediately  on  assuming  charge,  an  inspecting  corps 
of  thirty-sis  physicians  was  organized  to  make  a  thor- 
ough inspection  of  the  city.  Volunteers  were  called  for, 
and  as  many  as  380  physicians  were  selected  and  ap- 
pointed for  this  work.  These  were  divided  into  the  fol- 
lowing clas.'^es : 

1.  Inspectors  for  districts,  whose  duties  were  to  see  all 
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cases  of  iilness,  it  mattered  not  what  the  nature  might 
be,  to  view  and  obtain  the  history  of  all  those  dead  and 
report  the  same  to  the  district  superintendent. 

2.  A  corps  of  inspectors  for  performing  autopsies  and 
making  bacteriologic  examinations  of  all  jiersons  dead 
suspected  of  plague. 

3.  A  corps  of  inspectors  whose  sole  duties  were  to 
make  bacteriologic  examinations  of  rats. 

■1.  A  corps  of  physicians  to  administer  the  anti-plague 
serum  and  Haffkine-Shiga  prophylactic. 

5.  A  hospital  and  ambulance  corps  to  look  after  thosr; 
sick  with  plague  and  those  detained  in  quarantine. 

6.  A  disinfecting  corps,  organized  much  in  the  same 
manner  as  a  volunteer  fire  department. 

7.  A  corps  of  rat  inspectors  detailed  from  the  police 
force. 

The  plague  made  considerable  progress  in  Kobe  before 
the  authorities  were  able  to  cope  with  it.  It  was  de- 
cided from  the  first  that  all  houses  in  which  plague 
had  occurred,  or  those  contiguous  thereto,  should  be 
destroyed,  but  the  authorities  were  immediately  con- 
fronted with  a  law  which  prevented  the  destruction  of 
buildings  by  fire.  It  took  some  few  weeks  before  this 
law  could  be  modified,  and  so  valuable  time  was  lost. 
However,  as  soon  as  the  law  became  operative,  the  oc- 
cupants, with  their  contents,  were  removed  under  sani- 
tary conditions,  the  houses  razed  to  the  ground,  carried 
out  by  piecemeal  and  burned.  In  view  of  the  success 
which  the  Honolulu  authorities  had  in  the  dealing  with 
plague,  it  was  believed  that  this  drastic  measure  would 
be  all  that  would  be  required  for  the  control  of  the  dis- 
ease. This,  however,  did  not  suffice.  It  is  believed  the 
reason  why  it  failed  was  simply  because  of  the  interval 
between  the  time  that  plague  was  first  discovered  and 
the  law  went  into  effect  authorizing  the  destruction  of 
buildings. 

Soon  thereafter  plague  appeared  in  the  central  parts 
of  Kobe  and  the  adjacent  municipality  of  Hiogo.   Many 
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of  the  houst'S  in  which  plague  liad  occurred  were  disin- 
fected and  allowed  to  remain  cloeed  for  ten  daj's  before 
the  occupants  wore  allowed  to  return.  In  sereral  of 
these  houee^  plapue  again  broke  out.  Professor  Kitasato 
was  at  a  loss  to  explain  just  what  was  the  reason,  be- 
cause a  most  thorougli  surface  disinfection  had  been 
made  of  the  houses  and  surroundings.  When  these 
cases  occurred  another  sanitary  inspection  was  made 
and  several  dead  rats  were  found  in  the  walls  and  over 
the  ceilings  of  the  houses.  These  rats  were  in  various 
stages  of  decomposition,  some  eridently  having  been 
dead  for  several  weeks,  A  bacteriologic  examination 
was  made  of  all  these,  and  in  a  few  only  the  plague 
bacillus  WHS  isolated.  A  vigorous  crusade  was  then 
commenced  agninst  the  rat.  In  fact,  it  was  contem- 
plated to  destroy  all  the  rats  in  these  two  cities,  and  a 
premium  of  5  sen  (2i^  cents)  was  offered  for  every  rat 
brought  to  the  police  department,  either  dead  or  alive. 
Arrangements  were  made  that  those  bringing  rats 
sliould  report  to  the  nearest  police  station,  where  a  full 
liistory  of  ciich  rat  was  obtained.  This  plan  was  not 
successful — only  a  few  rats  were  brought  by  the  popu- 
lation, or  caught  by  those  specially  designated  for  this 
duty.  Tlie  superintendent  of  police  of  Kobe  hit  on  a 
jilan  which  was  one  of  the  most  successful  features 
of  the  anti-rat  campaign. 

It  appear.^  tliat  several  years  ago  the  government 
iuterdicted  gambling  in  all  its  forms  in  Japan,  Now  it 
is  a  WL'l!-esiiiblislied  fact  that  wherever  you  find  the 
Tartar  blood  you  will  find  also  an  inherent  desire  to 
play  at  games  of  chance.  For  all  these  years  the  Jap- 
aTiesc  nation  had  been  interdicted  from  gambling,  and 
tlu\v  were  practically  in  a  state  of  hunger  for  hazard; 
so  the  superiiitendnnt  of  police  suggested  that  in  view 
iif  the  fict  tliiit  ns  the  people  were  desirous  to  piny  at  - 
games  of  chance,  in  addition  to  the  price  of  o  sen  offered 
for  each  rat,  the  lottery  feature  would  be  added,  and  a 
ciisli  prize  would  be  awarded  at  stated  inter\-als.     Each 
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person  who  would  bring  in  ten  rats  was  entitled  to 
a  lottery  ticket  and  the  prizes  offered  were;  100  yen, 
first  prize;  50  yen,  second  prize;  SO  yen,  third  prize; 
10  yen,  fourth  prize;  5  yen,  fifth  prize;  1  yen,  sixth 
prize. 

As  soon  as  this  feature  was  announced,  the  number 
of  rats  brought  in  immediately  arose  from  1,000  per  day 
to  between  5,000  and  6,000  per  day.  So  fashionable 
had  rat  catching  become  that  people  from  the  surround- 
ing towns  brought  dead  rats  as  a  visitory  offering  to 
their  friends  in  the  city. 

You  can  well  imagine  that  tiie  bacteriologists  who  ex- 
amined rats  were  kept  hard  at  work  to  examine  from 
5,000  to  6,000  rats  per  day.  The  number  of  rats  that 
one  physician  could  examine,  a  report  was  made,  was 
not  more  than  200,  This  rat  crusade  developed  some 
very  interesting  features.  One  was  that  in  Kobe  and 
Hiogo  there  was  an  intimate  association  between  the 
rat  cases  and  the  human  cases.  Many  times,  however, 
the  rat  infection  was  not  followed  by  human  cases,  and 
a  few  human  cases  were  found  in  which  there  could  be 
no  connection  traced  between  these  and  pest  rats. 

A  short  time  after  the  epidemic  of  Kobe,  plague  ap- 
peared in  Osaka.  Osaka  is  the  great  manufacturing  city 
of  Japan,  having  a  population  of  about  1,000,000.  It  is 
located  about  eighteen  miles  from  Kobe,  and  is  easy  of 
access  either  by  land  or  sea.  In  the  city  of  Osaka,  by 
reason  of  its  location,  the  conditions  were  quite  different 
from  those  in  Kobe.  The  latter  is  a  small,  compact 
city,  situated  in  a  narrow  strip  of  land  on  the  sea,  sur- 
rounded on  three  sides  hy  hills;  it  is  well  drained  and  has 
a  good  water  supply.  Osaka,  on  the  contrary,  is  spread 
over  a  largo  flat  plain,  intersected  in  every  direction  by 
canals.  The  intercommunication  being  very  largely  by 
*  water,  the  population  was  an  ideal  one  in  which  an  epi- 
demic disease  like  plague  would  spread.  Plague  broke 
out  among  some  of  the  workers  of  the  large  spinning 
mills,  and  it  is  believed  now  that  some  of  the  infection 
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<-!in  he  trnwil  Ut  plagiic-iafei'ted  cotton  brouglit  from 
Bombay.  However,  be  that  as  it  may,  the  authorities 
immediately  saw  that  they  had  a  very  much  more  diffi- 
cult proposition  tlian  that  of  Kobe.  In  the  first  plaee, 
the  commercial  and  manufacturing  elements  protested 
utrc^nuously  against  any  such  drastic  measures  which 
were  enforced  in  Kobe,  and  so  great  was  their  influeuee 
tliat  there  wan,  for  the  time  being,  a  modification  of  ihe 
measures  which  had  proven  so  successful  in  Kobe,  and 
they  wore  suspended  and  the  fonner  status  re-estah- 
lislied.  The  rat  examination,  however,  went  on  as  usual, 
and  it  wa:^  not  long  before  pest  rate  were  found  in  sev- 
eral parts  of  the  city,  and  at  places  quite  distant  froni 
the  place  where  the  first  cases  were  discovered.  Again 
sanitary  measures  were  enforced,  but  soon  brought  to  a 
standstill  by  the  commercial  influences.  It  was  not  until 
three  separate  and  distinct  outbreaks  had  occurred  that 
the  sanitary  authorities  were  given  a  free  hand.  It 
was  not  long  after  this  that  the  last  case  of  human 
plague  occurred,  and  the  city  has  since  been  free  of 
plague. 

Some  features  of  the  campaign  against  the  rat  are  not 
without  interest.  During  the  time  of  the  cases  there 
were,  on  an  average,  5,000  rats  delivered  daily  to  the 
various  police  precincts.  The  number  in  1901  was 
about  2,000  per  day.  From  Nov.  20,  1899,  to  Aug.  2:t, 
1901,  there  had  been  examined  565,589  rats,  and  of  these 
only  158  were  infected  with  plague.  The  last  plague 
rat  was  found  on  June  31,  1901,  one  year  and  five 
months  after  the  Inst  case  in  man.  There  were  69.T18 
rata  examined  in  Kobe  and  Hiogo  between  May  1  antl 
Aug.  23,  1901,  and  two  infected  rats  found — the  first 
was  discovered  in  March,  the  last  on  June  11,  1901. 
The  last  plague  case  was  Dec.  21,  1901. 

The  long  time  elapsing  between  the  last  plague  case 
in  man  and  in  the  rat  is  quite  .suggestive  and  seems  to 
offer  an  explanation  of  the  recrudescence  of  plague  from 
time  to  time  in  which  the  source  of  infection  is  unac- 
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countable.  Further,  it  emphasizes  the  fact  that  our 
meaeuree  against  rat  infectioD  should  be  continuous, 
and  for  an  almost  indefinite  time.  In  September,  1901, 
in  conjunction  with  Dr.  Bell  of  the  Civil  Hospital  at 
Hong  Kong,  I  made  a  bacteriologic  examination  of  251 
dead  rats  which  were  collected  by  the  scavenger  force 
from  all  parts  of  that  city.  Without  reference  to 
locality  where  found,  thirteen  of  these  were  dead  from 
plague.  Dr.  Bell  continued  the  examination  of  100 
each  in  October,  November  and  December,  He  found 
for  October  2  per  cent,,  November  1  per  cent.,  and  for 
December  none  of  the  rats  was  infected.  He  says :  "It 
is  interesting  to  note  that  the  subsidence  of  plague 
against  human  beings  correspondfi  to  that  among  rats-. 
These  examinations,  while  few,  seem  to  establish  tlie 
fact  that  one  of  the  means,  and  what  is  believed  to  be 
the  chief  agency  to  not  only  disseminating  plague  but 
keeping  it  alive,  is  the  rat.  Certainly  there  was  an  inti- 
mate connection  shown  to  exist  between  the  rat  infection 
and  the  cases  of  plague  occurring  among  the  belter  cIqs:i 
of  whites,  who  were  living  a  considerablo  distance  from 
the  Chinese  part  of  the  city. 

Whether  the  size  or  age  of  the  rat  has  anything  to  dn 
with  the  dissemination  of  plague,  or  wlietber  it  influ- 
ences its  virulence,  can  not  be  said.  Of  the  number  ex- 
amined by  us  184  were  full  grown,  and  of  these  10  were 
infected;  63  were  half-grown,  and  of  these  3  infected. 
Xo  young  rats  and  mice  were  found  infected. 

We  have  already  mentioned  the  fact  that  the  tem- 
perature may  have  a  direct  influence  in  arresting  plague, 
for  it  is  a  well-established  fact  that  whenever  the  tem- 
perature reaches  81  to  83  F.,  and  continues  for  some 
weeks,  the  plague  mortality  steadil}-  diminishes.  I  have 
suggested  that  possibly  the  rat  may  be  influenced  in 
some  way  by  the  high  temperature,  maybe  in  a  resting 
stage,  and  without  inclination  to  migrate  as  at  other 
seasons,  and  thereby  may  be  less  exposed  to  the  infec- 
tion and  less  liable  to  dis.<eminafe  it. 
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Manila  has  now  experienced  two  epidemics  of  plague 
Kince  the  American  occupation.  This  focus  of  infection 
is  almost  as  much  import  to  the  States  as  the  Chinese 
and  Japanese  ports.  In  October,  1901,  soon  after  my 
arrival,  the  sanitary  authorities  began  a  systematic  cam- 
paign against  plague,  and  particularly  with  reference 
to  the  destruction  of  vermin.  All  rats  caught,  kilied  or 
found  dead  were  examined.  The  anti-rat  campaign 
(loveloped  the  same  resnite  there  ae  it  had  done  in  Kobe 
and  Osaka.  Plague  cases  became  fewer,  even  at  the 
season  when  it  had  heretofore  been  the  greatest  number 
of  cases.  Unfortunately,  just  when  it  seemed  that  a 
full  control  had  been  attained,  cholera  made  its  ap< 
pearance,  and  the  anti-plague  measures  practically 
ceased.    Plague  then  began  to  increase. 

There  is  yet  a  diversity  of  opinion  concerning  the 
r61e  played  by  suctorial  insects  in  the  transmiasion  of 
plague  from  rat  to  rat,  and  from  rat  to  man.  Simond's 
contention  appears  to  be  established  by  Thompson  in 
the  epidemic  of  Sydney,  but  so  far  this  is  the  only  in- 
stance where  observations  of  this  character  have  been 
ronfinnetory.  Laboratory  experiments  made  in  this 
country  and  in  Europe  appear  to  establish  the  fact  that 
fleas  from  an  infected  rat  are  capable  of  transferring 
the  pest  bacillus  to  healthy  rata.  Temi  claims  that  the 
Pulex  fasdaUts  infests  both  rat  and  eat,  which  some- 
times infests  man,  while  Gautheir  and  Raybaud's  ex- 
periments show  that  plague  can  be  transmitted  from 
rat  to  rat  by  the  Pulex  fasciatus,  and  by  a  smaller  species 
resembling  the  Pulex  irritans,  also  that  the  ascarides 
sometimes  infesting  rats  can  also  transfer  the  bacillus 
from  sick  to  healthy  rats. 

In  eight  experiments  made  with  fleas  which  infest 
man,  by  placing  these  on  rats  they  were  able  to  transmit 
plague  from  rat  to  rat,  all  of  them  were  successful. 
Tidswell's  observations'  rather  confirm  Simoud's  con- 
tention. He  says :  "It  does  not  follow  that  fleas  har- 
r  pmentatloD  ol  paper.  Jam. 
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be  exclusively  the  same  species.  With  a  view  of  deter- 
mining this,  a  collection  of  fleas  was  made  from  rats 
coming  under  observation.  Of  100  fleas  10  were  Pule.E 
fasciatus,  8  were  Typklopsylla  muscuUj  1  was  Pulex  ser- 
raUceps,  and  81  were  Ptdex  pallidiu.  PvJex  paUidu.-i 
has  not  been  heretofore  mentiooed.  This  species,  as  well 
as  Pviex  fasciaius,  bit  men;  the  others  did  not,"  In  view 
of  the  fact  that  our  observations  are  not  as  yet  either 
sufficiently  numerous  or  accurate,  it  would  be  as  well 
to  include  the  deetruction  of  all  insect  life  in  oar  meas- 
ures against  plague  until  it  is  conclusively  pToven  that 
these  have  no  bearing  on  its  diseemination. 

Now  with  regard  to  the  prophylactic  iojections  for 
plague,  it  has,  as  is  well  known,  been  extensively  em- 
ployed in  India  and  has  passed  the  experimental  stages. 
The  epidemic  of  plague  in  Kobe  and  Osaka  demon- 
strated that  it  was  of  greatest  value  in  preventing  its 
spread.  Statistics  are  tiresome,  but  are,  notwithstand- 
ing, sometimes  necessary.  The  number  inoculated  from 
Dec.  18,  1899,  to  Aug.  22,  1901,  was  110,115  in  Osaka, 
and  30,000  in  Kobe. 

While  the  prophylactic  injections  were  not  made  ob- 
ligatory, many  persons  availed  themselves  of  them,  espe- 
cially those  who  had  been  in  contact  with  plague  cases  or 
where  plague  rats  were  found  on  or  near  their  domiciles, 
and  those  whose  avocations  would  be  more  likely  to 
be  exposed  to  the  infection.  The  police  and  rat  col- 
lectors were  all  inoculated — several  hundred — and  none 
of  these  contracted  plague.  One  physician  died  of  pneu- 
monic plague — he  was  not  inoculated.  This  is  quite  in 
contrast  to  the  rat  coolies  of  Hong  Kong,  where  many 
died  of  plague.  The  Yersiu  anti-pest  serum  was  ad- 
ministered to  all  those  who  were  in  direct  contact  with 
cases,  and  in  not  a  few  instances  to  those  who  had  codx' 
in  contact  with  pest  rats.  In  none  of  these  did  plaguo 
occur.  From  last  accounts  from  Japan,  the  campaign 
of  the  sanitarj'  surveillance  still  goes  on,  and  it  is  the 
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inti'ntion  to  iiiuintaiii  thiK  so  long  u!:  thcR'  U  danger  of 
[tlflgup  bt'ing  a  niPniiTO  lo  that  countrv. 

Thp  measures  to  be  enforced  in  n  port  infected  with 
I)l:ij;iie  must  of  necessitv  be  modified  in  their  details,  ac- 
cording to  the  exigencies  of  the  case.  Xo  better  plan  has 
been  devised  than  has  been  adopted  by  the  Japanese  and 
Aiistrnlian  authorities  in  the  management  of  their 
phigue  epidemics,  which  may  be  summnrized  as  follows: 

1.  Detection  of  cases  and  of  rats  infected. 

■'.  Provisions  for  the  care  and  treatment  of  those  sick. 

;i.  Isolation  and  surveillance  of  contacts  and  suspects. 

I.  A  general  inspection,  personal  and  domiciliarv,  of 
the  place  by  a  sufficient  number  of  trained  experts. 

.').  A  general  destrnction  and  csamination  of  vermin 
fur  plague. 

li.  The  offer  of  prophylactic  inoculations  and  immu- 
ni/ntion  to  all  persons  liable  to  be.  or  have  been,  exposed 
to  plague. 

T.  Disinfection  of  (HTsonal  eftcctsi  and  of  domicile-'; 
Iircfumahly  infected  or  liable  to  become  infected  by  ver- 

S.  Preventing  jwrsons  exposed  to  plague  leaving  au 
infected  place  until  free  from  infection. 

!'.  A  sanitary  surveillance  over  the  common  carriers, 

10.  A  cooperation  between  the  sanitary  authorities, 
n:itiona],  state  and  municipal. 

U.  Publicity. 

"Plague  is  regarded  by  nearly  every  citizen  as  a  pos- 
sibility elsewhere,  but  not  in  his  own  particular  city. 
The  same  note  of  resentment  is  struck  in  nearly  every 
]i!ace  where  it  has  appeared.  In  Oporto,  Bombay,  Alex- 
andria, Osaka  and  San  Francisco  the  same  old  story  is 
repeated.  The  commercial  interests  resent  the  imputa- 
tion, and  those  who  have  announced  the  unwelcome 
news  have  been  regarded  as  public  defamers  of  the  city 
in  which  they  live."* 

There  are  a  few  notable  examples  now  on  record  which 
stand  out  in  vivid  contrast  to  the  above,  as  is  instanced 

a.   Hrlttah  M.'ii.  Jour,   t^dltarlnl. 
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bj  the  action  of  the  sanitary  authorities  of  Japan,  Sj-d- 
ney.  Hong  Kong,  Glasgow  and  Mexico.  Not  only  the 
simple  annotinccmcnt  was  made  to  the  world,  the  re- 
grettable fact  of  the  appearance  of  plague  in  their  city 
or  country,  but  also  that  they  were  doing  all  that  could 
be  done  to  eradicate  it.  Whether  success  speedily  crown 
their  efforts  or  not  did  not  roh  them  of  the  commenda- 
tion, the  assurance  of  cooperation  or  of  the  confidence 
and  esteem  of  all  countriea. 

It  was  indeed  a  lamentable  fact  that  some  of  our  citi- 
zens could  not  have  seen  their  way  clear  to  have  been 
honest  and  upright,  and  to  have  adopted  a  proper  course 
of  action  on  dealing  with  plague  soon  after  its  discovery 
in  San  Francisco,  instead  of  inviting  disaster  not  only 
to  themselves,  but  to  the  whole  country,  in  their  short- 
sighted policy  of  denial  and  suppression  of  the  truth. 
We  are  coniident  that  if  the  same  amount  of  energy  had 
been  directed  toward  the  eradication  of  plague  as  was 
displayed  in  attempts  to  obstruct  and  hamper  the  sani- 
tary authorities,  and  in  means  of  suppressing  informa- 
tion, plague  in  the  United  States  would  have  long  since 
ceased  to  be  a  menace,  and  also  there  would  not  have 
been  entailed  the  crime  of  sacrificing  human  lives  for 
no  other  reason  than  to  conserve  and  promote  their  com- 
mercial and  political  prestige. 

It  was  a  most  humiliating  spectacle !  Misrepresenta- 
tion, duplicity,  fraud  and  suppression  of  truth  were  the 
watchwords  emblazoned  on  their  banners.  The  sani- 
tary authorities  of  nation,  state  and  city  were  op- 
posed in  ever)'thing  they  attempted  to  do.  Attempts 
were  made  to  suppress  information,  even  reports  sanc- 
tioned and  made  mandatory  by  the  highest  laws  of  our 
land,  and  in  more  than  one  instance  their  campaign  was 
successful.  There  arose  at  one  time  what  appeared  to 
be  the  turning  point  in  this  tide  of  civic  corruption, 
when  reason  and  common  sense  would  replace  the  foolish 
ostrich-like  policy  of  the  past,  whereby  the  sanitary 
authorities  would  be  allowed  to  discharge  their  duties 
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without  further  hindrance.  But  the  represeatatiooi: 
made  by  these  obstructionists  were  so  plausible  (  ?), their 
promisea  and  a^cements  really  having  the  smack  of 
sincerity,  that  a  few  were  so  blinded  by  their  glamour 
that  they  fell  an  easy  prey,  and,  like  Samson  of  old, 
blinded  and  manacled  were  led  forth  captive  to  furnish 
sport  to  be  mocked  and  jibed  by  theae  modem  Philis- 
tinee.  The  simile  here  ends.  The  house  still  stood. 
But  plague,  like  Banquo's  ghost,  would  not  down.  It 
held  the  even  tenor  of  its  way,  gradually  extending  it£ 
territory,  despite  the  plan  of  campaign,  and  oould  not 
be  exorcised  either  by  executive  bulls  or  judicial  opin- 
ions, even  when  loudly  proclaimed  by  a  venial  press. 

It  is  believed  that  from  the  very  first  the  now  Public 
Health  and  Marine-Hospital  Service  had  no  other  desire 
than  to  do  all  that  was  possible  to  eradicate  plague  from 
California,  and,  while  mistakes  have  been  made  in 
directing  its  policy,  no  one  will  doubt  its  sincerity  in 
sanitary  work.  But  this  service,  like  those  of  the  state 
and  city,  was  also  incapable  of  efwaping  the  clutches 
of  the  great  organized  combination  of  commercial  and 
political  interests;  consequently  its  efforts  came  to 
naught.  Probably  more  would  have  been  accomplished 
in  the  beginning  had  it  not  undertaken  too  much  and 
bad  been  more  mindful  of  the  statutory  and  constitu- 
tional limitations  between  state  and  nation. 

The  same  story  was  repeated  over  and  over  again,  and 
no  progress  whatsoever  was  made  in  the  eradication  of 
plague.  It  was,  so  far  as  the  combination  was  con- 
cerned, an  endless  chain  of  falsification,  duplicity  and 
sordid  self-interest — a  travesty  on  civic  decency — a 
monumental  disgrace.  Just  how  long  this  condition  of 
affairs  was  to  continue,  despite  the  protests  of  honest 
people,  none  could  foresee.  It  appeared  to  resolve  itself 
in  awaiting  a  time  when  those  of  San  Francisco  and 
California  could  by  some  yet  undiscovered  means  or  new 
procedures  be  brought  up  out  of  the  mire,  and  be  made 
to    see  the  error  of  their  ways,  and  be  compelled  to  do 
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something  to  eradicate  tlic  plague  spot  from  their  midst 
before  it  still  further  menaced  the  whole  coimtry.  It 
did  appear  questionable  whether  anything  would  be  per- 
mitted, until  a  sufficient  number  of  cases  had  occurred 
to  cause  a  panic  and  commercial  disaster.  Perhaps  then 
they  could  be  awakened  from  their  self- satisfying 
dreams,  vould  arise,  clean  their  city,  make  the  Chinese 
put  their  houses  in  order  and  keep  them  clean,  or  go. 

The  sanitary  authorities  of  San  Francisco  and  some 
of  the  state  deserve  the  lasting  gratitude  of  the  nation. 
Too  much  praise  can  not  be  given  to  those  who  have  con- 
stantly and  fearlessly  discharged  their  duties,  despite 
the  almost  insuperable  obstacles  thrown  in  their  way. 
The  recently  enacted  law  reorganizing  the  Marine-Hos- 
pital Service  into  a  Public  Health  Service  contained, 
among  other  things,  a  provision  for  a  conference  between 
its  chief  and  the  state  health  oflScials,  to  be  held  on  the 
demand  of  five  or  more  states  or  territories.  Some  of 
the  health  authorities,  together  with  the  writer,  believed 
that  steps  should  be  immediately  taken  looking  to  a  con- 
certed action  of  the  state  and  national  authorities 
whereby  plague  could  be  eradicated. 

The  preliminary  steps  to  this  end  were  taken  by  the 
Conference  of  State  and  Provincial  Boards  of  Heath  at 
its  annual  meeting  at  New  Haven  in  October,  1903. 
The  resolutions  imanimouely  passed  by  that  body  were 
of  such  character  that  a  conference  betwe^i  the  surgeon- 
general  of  the  Public  Health  Service  and  the  several 
states  was  a  natural  sequence.  This  conference  was  held 
in  Washington  early  in  January,  1903,  and  resolutions 
passed  by  this  body  reiterated  those  passed  at  New 
Haven,  and  further  spoke  in  terms  of  no  mistaken  mean- 
ing to  those  who  had  persistently  balked  every  well- 
meant  effort  to  clean  San  Francisco's  Chinatown  of 
plague,  that  the  time  had  cnme  when  they  must  cea^e 
"to  quit  their  meanness,"  tell  the  truth  and  be  good. 

All  these  things  they  arc  doing  or  have  promised  to 
do — the  vcr\-  things  which  were  suggested  to  them  in 
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I'JiHf.  No«-  till'  titv  l)oard  of  health  is  not  being  tnter- 
feri'il  with.  The  ^-tnto  authoriticp,  together  with  the 
Hnited  Stiites  Public  Health  and  Marine-Hospital 
Service,  are  aiding  it,  and  a  hearty  co-operation  estal>- 
lishcd  botwoen  all,  each  doing  its  allotted  part. 

It  does  f(>cm  as  if  this  is  the  beginning  of  the  end, 
and  that  nftor  conacientioue  and  persistent  effort  that 
the  dsngi-r  of  a  further  extension  of  plague  will  be  dis- 
sipated, and  that  soon  the  painful  memories  of  the  past 
two  years  be  sunk  into  oblivion.  Let  us  hope  that  the 
era  of  good  feeling,  plain  dealing,  honesty  of  purpoee, 
and  above  alt,  good  citizenship,  niay  have  come,  and  be 
established  among  those  who  have  heretofore  been  guid- 
ing the  destinies  of  a  great  state, 
DISCUSSION 
o.v  Tilt  PAPERS  OF  p:;h.  CVLVEBT  asd  kisyoun. 

Ur.  F.  G.  Novy,  Ann  Arbor,  Mich.— The  history  al  plague,  to 
my  mind,  forms  one  of  the  most  interesting  chapters  in  the 
history  ot  epidemics.  Nine  years  ago  the  telegraph  reported 
the  existence  of  plague  in  China,  and  when  the  news  reached 
ifliropc  there  were  very  few  physicians  who  had  the  slightetit 
idea  as  to  «hat  the  plague  was.  At  all  events,  it  was  extend- 
ing, passing  through  and  beyond  the  ehief  empires  of  the 
Orient;  in  time  it  reached  South  America,  North  America, 
Africa,  etc.  At  the  outset  France  and  Japan  sent  commis- 
F-ions  to  investigate  the  disease.  These  commisaiona  were 
headed  by  Yerein  and  by  Kitasato,  respectively,  and  they 
worked  independently  and  at  the  same  time  in  Hong  Kong. 
The  announcement  was  soon  made  that  they  hod  both  dis- 
covered the  plague  bacillua.  Aa  a  matter  of  fact,  to  Yerein, 
and  not  to  Kitasato,  belongs  the  credit  of  this  discovery. 

In  plague  we  have  a  well-defined  diseeae,  caused  by  a  well- 
deflned  organism ;  this  organism  can  be  seen  easily  under  the 
microscope  and  can  be  easily  found  in  every  case  brought  to 
the  postmortem  table;  and,  moreover,  it  can  be  cultivated 
without  difficulty.  Experiments  enn  be  made  on  animals  and 
the  relation  of  the  germ  to  the  disease  can  be  demonstrated  to 

The  question  naturally  comes  up:  "How  does  it  get  into  the 
body!"  There  is  one  point  which  I  should  like  to  empbasiie. 
and  that  is,  that  plague  is  essentially  an  animal  disease  and 
ia  primarily  not  a  human  disease.  It  affects  by  preference 
animals,  rats  or  other  rodents  in  China,  and  these  animals 
introduce  the  disenae  into  the  human  subject.     How!    The  flea 


547 

id  comDionly  held  responsible  for  sucli  transniiKitioii,  which. 
however,  is  by  no  means  absolutely  pvoveii.  To  my  mind, 
otiier  insects  may  ta.ke  a  part  in  and  other  meana  exist  foi  its 
ronveyance.  The  usual  mode  of  eutry  is  presumably  tJtrough 
an  inoculation  wound,  but  it  ie  exce^ingly  difficult  to  indicate 
just  where  the  bacillus  enters  the  body. 

As  to  the  germ,  we  may  say  that  its  virulence  decreases  when 
it  is  kept  in  ordinary  culture.  The  organism  is  not  so  very 
resistant  and  is  readily  destroyed  by  vaiious  injurious  condi- 
tions and  aubetanecs.  Several  types  of  the  disease  are  met 
with  according  to  the  manner  of  entrance  of  the  germ.  The 
most  common  type,  where  the  lymphatic  glands  are  enlarged, 
the  so-called  bubonic  form  of  plague,  probably  results  as  I 
have  indicated,  by  inoculation  through  ivounda.  The  pneu- 
monic type  follows  the  entrance  of  the  germ  along  the  re- 
spiratory passages.  A  third  or  septicemic  variety  is  at  time^ 
met  with.  The  mode  of  entrance,  the  virulence  of  the  germ 
and  the  resistance  of  the  individual  are  determining  factors  in 
the  production  of  a  given  type  of  the  disease. 

I  wish,  though,  to  especially  emphasize  the  prevention  of 
[ilague  by  vaccination  methods.  In  addition  to  these  means  wc 
liave,  of  course,  methods  of  disinfection,  the  isolation  of  the 
-iek,  the  segregation  of  those  exposed;  alt  of  which  are  power- 
ful means  for  controlling  the  disease.  There  are  two  method" 
of  vaccinating  against  this  disease;  First  is  HatTkine's  vac- 
cine, which  is  prepared  by  growing  the  plague  germ  in  beef 
tea.  When  such  cultures  are  fully  developed  the  germs  am 
killed  by  exposure  to  heat,  and  the  material  thus  obtained  is 
ready  for  injection  into  the  human  subject.  The  immunity 
thus  acquired  by  the  individual  is  fairly  lasting.  A  second 
method  of  vaccination  consists  in  the  use  of  Yersin's  serum. 
TIiIb,  when  injected  into  the  human  subject,  has  a  curative  as 
well  as  an  immunizing  action.  It  is  prepared  by  injecting 
plague  bacilli,  of  the  most  virulent  type  that  can  be  obtained, 
into  the  horse.  The  animal  thus  immunized  gives  a  serum 
which  is  strongly  protective,  but  the  duration  of  such  im- 
munity is  not  as  long  as  when  HalTkine's  vaccine  is  uaed,  T 
believe  that  Yersin's  serum,  when  properly  prepared  and  not 
too  old,  when  used  in  sufficient  amount  and  in  the  right 
way,  will  give  perfect  results.  Two  years  ago  we  had  a  case 
of  plague  infection  of  accidental  origin  in  the  laboratory. 
One  of  the  students,  in  some  unknown  way,  inoculated  him- 
self while  engaged  in  making  vaccines.  He  developed  the 
pneumonic  type  of  plague.  The  onset  of  the  disease  was  sud- 
den and  severe.  My  attention  was  Called  to  his  illness  about 
twenty  hours  after  he  had  taken  to  bed.  Pronounced  evi- 
dences of  the  disease  were  found,  such  as  high  temperature, 
amiety,  respiratory  distress,  etc.  An  injection  of  the  Verain 
^rum  was  given  at  once.     Preparations  were  made  at  once 


548 

from  the  thro«t  and  from  the  material  coughed  up,  but  thef« 
Hhowad  no  germn.  Within  the  nest  two  or  three  hours  a  blood- 
Ktrcaked  particle  of  nputum  gave  positive  evidence  of  the  ex- 
istenee  of  plague.  The  fellow  was  removed  from  his  coni- 
panions  and  taken  to  nn  isolation  hoepital.  Hitt  condition  wa» 
unfavorable  to  say  the  leasL  The  foung  man  had  the  pneu- 
monic type  of  the  disease,  which  form  has  a  mortality  of  just 
about  loo  per  cent.  One  hundred  and  twenty  o.c.  of  Yersin's 
Herum  were  injected  into  the  patient;  of  this  60  cc.  were  given 
intravenously  and  00  c.c.  aubcutaneously.  Within  twenty-four 
hours  the  temperature  dr<^ped  from  104Jt  to  100  and  be  im- 
proved greatly.  Apart  from  a  marked  cardiac  weakness  which 
persisted  for  several  months,  he  made  an  uneventful  reeorerj'. 
'J  his  case  clearly  shows  the  efficiency  of  the  serum  when  ^ven 
in  large  quantities  and  right  into  the  circulation. 

Id  eonuectlon  with  this  subject  I  should  like  to  say  that  it 
is  exceedingly  difficult  to  find  the  first  case  of  plague  which 
appears  in  any  locality,  simply  because  we  are  not  expecting 
it  and  because  it  may  be  mistaken  for  several  other  disea«es- 
It  JH  very  essential  that  the  utmost  cere  should  be  exercised 
in  looking  over  suspicious  cases,  especially  when  one  is  in  a 
locality  where  the  disease  is  not  known  to  exist.  Early  recog- 
nition means  a  relatively  easy  eradication.  When,  however, 
plagtie  does  establish  itself  it  is  exceedingly  diflicult  to  stamp 
out.  We  know  that  there  is  hardly  another  disease  which  is 
i>o  diDieult  to  eradicate  as  this  one,  and  tliis  b  probably  due 
to  the  fact  that  the  germ  lives  in  the  animal  body  and  thus 
keeps  up  a  local  focus  for  the  spread  of  the  disease. 

Dk.  Eumgt  Rixford,  San  Francisco — I  do  not  know  why  I 
have  been  called  on  to  speak  before  this  meeting  as  I  do  not  pre- 
tend to  have  a  knowledge  of  bubonic  plague.  Though  I  reside- 
in  San  Francisco  I  have  never  sem  a  case.  If,  however,  you 
call  on  me  a«  a  sort  of  representative  of  San  Francisco  to 
say  something  from  her  side  on  this  matter  of  the  allied  con- 
(<ealmeut  of  the  presence  of  the  plague,  a  matter  which  has 
filled  the  medical  and  lay  press  for  many  months,  I  might  be 
emboldened  to  occupy  your  attention  for  a  few  moments.  San 
Francisco  is  not  proud  o(  the  position  in  which  she  finds  her- 
self obliged  to  bear  the  taunts  and  sharp  criticism  of  the 
guardians  of  the  public  health  on  the  Atlantic  coast  But 
there  is  something  to  be  said  on  her  side.  She  feels  that  she 
has  not  been  quite  fairly  treated.  It  is,  of  course,  hard  for 
you  to  Appreciate  that  much  of  the  trouble  was  due  to  the 
local  political  situation  in  which  you  can  have  no  interest, 
but  sudi  is  the  fact.  There  is  no  doubt  in  the  minds  of  most 
of  our  local  professitm  that  had  it  not  been  for  the  extreme 
positions  taken  by  rival  and  opposing  politic-al  fnctions  the 
sensational  elements  of  the  matter  would  have  been  largely 
avoided.     The  statements  which   received  greatest  publicity 
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uerp  e.vnggeiated  and  far  from  the  truth  on  both  sides;  the 
urcat  maes  of  aubstantial  citizens  and  the  conservative  por- 
tions of  the  medical  profesaion  were  not  heard  in  the  con- 
troversy. Kluch  has  been  said  as  to  the  doniinatioa  of  the 
commercial  intereatH.  Certainly  the  Merchants'  Association 
of  San  Francisco,  which  is  representative,  did  not  at  aay 
time  deny  the  existence  of  the  plague.  What  San  FraooiBco 
feared  was  quarttntine.  What  she  denied  was  the  justiScation 
of  quarantine,  which  was  not  only  threatened,  but  in  the 
case  of  two  states  was  actually  inaugurated  against  the  state 
uf  California.  At  no  time  have  the  facts  in  the  case  warranted 
even  the  threat  of  quarantine.  Quarannne  is  a  frightful  pun- 
inhment  to  mete  out  against  a  community;  it  is  justified  only 
in  the  demonstrated  presence  of  widespread  and  progressing 
epidemic.  I  am  told  to*day  tliat  the  boards  of  health  which 
met  not  long  since  had  no  real  intention  of  placing  quarantine 
on  the  state  of  California,  that  they  used  the  threat  merely 
la  bring  ue  to  our  senses  and  that  the  matter  of  possible 
quarantine  would  never  have  been  Bugge«ted  had  the  medical 
profession  of  California  openly  acknowledged  the  presence  of 
the  plague  in  San  Francisco  instead  of  denying  it.  The  facts 
are  that  the  medical  profession  of  California  in  session  of  its 
State  Medical  Society  two  years  ago  did,  by  resolution,  put 
itself  on  record  as  recognizing  the  presence  of  the  plague  in 
San  Francisco,  and  the  fact  was  widely  published  in  the  med- 
ical and  lay  press.  It  is  now  three  years  since  the  plague  was 
discovered  in  San  Francisco,  and  in  alt  that,  time  there  have 
been  but  BO  sporadic  cases,  and  these,  with  tnit  two  or  three 
exceptions,  confined  to  the  Chinese  race.  At  no  time  has  there 
been  an  epidemic  of  plague  in  San  Franct»co,  or  anything 
approaching  it. 

There  is  another  thing  which  seems  to  me  to  have  consider- 
able meaning  in  extenuation  of  this  unfortunate  controversy. 
and  that  is  the  fact  that  the  world  Icnows  a  great  deal  more 
about  the  plague  to-day  than  it  did  even  two  or  three  years 
ago,  and  that  had  the  present  knowledge  of  the  subject  been 
generally  disseminated  when  the  plague  first  appeared  in  San 
Francisco  the  efficiency  of  preventive  meamires  would  have 
been  appreciated,  the  comparatively  slight  contagious  ehar- 
Hcters  of  the  disease  would  have  been  rcco^ized  and  the 
hysterical  statements  which  set  the  whole  United  States  agog 
would  not  have  been  made,  and  intelligent  effort  would  earlier 
have  been  directed  to  the  eradication  of  the  disease.  Happily 
now  the  situation  in  San  Francisco  is  more  satistsctory : 
there  has  not  appeared  a  single  case  for  more  than  two 
months,  and  the  officials  of  the  United  States  Marine- Hospital 
Service  and  the  local  and  state  boards  of  health  are  working 
in  harmony,  watching  and  fighting  the  disease,  and  it  is  to 
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Ik-  liupt^  that  we  tan  wion  say  lh«t  the  ilispa>«  hos  do  lonj.ir 
a  fooiin  in  Shh  Froncispo. 

Db.  W.  J.  ('4I.VERT.  St.  LouiB— There  is  one  feature  i<l 
prophylaxiH  of  plague  which  I  should  like  to  mention,  namely, 
the  dangers  of  Oriental  infeeted  centers  or  pla^e  centere.  In 
Canton  and  Hon^  Konf;  plaf;ue  exists  fiuiu  year  to  year  with 
practically  no  steps  tahen  to  check  it*  propagation  and  dis- 
Hemlnation.  The  prn-^nt  pandemic  practically  originati.'' I  in 
Canton,  to  be  diBti  l^uted  from  Hong  Kong  to  other  part-^. 
Ewn  if  plague  coiild  be  quickly  and  effectually  eradicated  from 
San  Franclnco,  Mexico,  etc..  it  would  soon  be  reintrodui^eit 
from  Hong  Kong.  It  seems  to  me  that  in  discussions  on  the 
prophylaxis  of  plague  too  little  attention  has  been  given  to 
thcfio  sourtiea  of  the  disease.  As  long  as  they  exist  the  world 
is  exposed  to  infection.  I  think  we  should  try  lo  improve  the 
hygienic  conditions  in  these  centeia  by  properly  educating  the 
Chinese,  who  al  present  know  nothing  of  modern  medicine.  If 
properly  approached  tliej'  would  be  only  too  willJnj;  to  lend  a 
helping  hand  to  rid  their  people  of  this  pest,  and  at  the  samo 
time  the  outside  world  from  the  danger  of  infection. 
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Study."     T.   J.   Happel,   Trenton,   Tenn. 

"Southern  Fevers."     William  Krauss,  Memphis,  Tenn. 
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Nashville,  Tenn.;  C.  F.  Maaon,  U.  S.  A.;  R.  W.  Lindaon,  Little 
Rock.  Ark.  Discussion  of  last  tour  papers  to  be  continue<l 
with  the  Symposium  on  Typhoid  Fever  on  Tliursday  niorning. 
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Kdtnburgh,  Scotland;  Claude  A.  Smith,  Atlaata,  Ga.;  James 
13.  Herrick,  Chicago;  William  Britt  Burns,  Memphis,  Teno.; 
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New  York;  T.  B.  Dabney,  New  Orleans;  J.  T.  Moore,  Gal- 
veston, Texas;  W.  Shropshire,  Yoakum,  Texas;  C.  F.  Mason, 
Fort  Sam  Houston,  Texas;  J.  H.  Mason  Knox,  Baltimore; 
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